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1 LABEL 


A label is many things to many a 
people. To the hospital adminis- : 
trator, the Puritan label is a symbol / 

of assurance that the hospital staff / 
is working with the finest gases and 
equipment. To the anesthesia de- 

| partment it is a symbol of confi- 
dence. To the purchasing depart- | 
ment, it is a symbol of reliability— 
both of product and service. ! 


Yes, the Puritan label means differ- PAMAT aA 
ent things to different people, but we 4 
all can depend on the Puritan name. =a) SERRE Lae 
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SCHERING ANNOUNCES 


Neraval 


SODIUM 


the first important advance 


in thiobarbiturate anesthesia 


in nearly 25 years. 
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Prolonged depression in both long and short-term procedures 
imposed many limitations on the use of earlier thiobarbiturates. 
NERAVAL, with its extremely rapid detoxification, considerably 
reduces these restrictions and opens up many new areas for the use 
of barbiturate anesthesia. 


In addition, NERAVAL — by shortening the period of postoperative 
incapacity and depression — makes the procedure safer, 
more pleasant for the patient. 


Lower milligram potency and more rapid detoxification of NERAVAL 
compared with thiopental and thiamylal provide greater clinical 
safety and better moment-to-moment control. NOTE: for equivalent 
anesthetic effect approximately 11% to 2 times as much 

NERAVAL is usually required. 

PACKAGING: 


NERAVAL Sodium Sterile Powder: vials of 1 and 2 Gm., boxes of 
6 and 25; vials of 5 Gm., boxes of 1 and 25. 
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NERAVAL® Sodium, brand of methitural sodium. 


YOU CAN CONFIRM THESE CLINICAL EXPERIENCES WITH NERAVAL 
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Significantly faster detoxification 
and elimination than either 
thiopental or thiamylal.** 


Shorter duration of action.' 
Considerably less accumulation.*.+ 
More rapid, complete recovery. *5-7 
Strikingly rapid awakening.136 
Better moment-to-moment control.’ 
Less’ postoperative supervision.! 
Fewer postanesthetic side effects.*.7* 
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NOTABLY SAFE AND EFFECTIVE 
INHALATION ANALGESIA 
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Brand of trichloroethylene U.S.P. (Blue) 


, SELF-ADMINISTERED WITH THE 


‘\Y i, e + 
Duke; University Inhaler 
No. 3160 Model-M 
With the “Duke” University Inhaler, “Trilene” arfalgesia can be self-admin- 
istered by the patient, adult or child, under medic&l supervision, with a rela- 
tively wide margin of safety. Induction of analgésia is usually smooth and 
rapid. Inhalation is automatically interrupted if unconsciousness occurs, Out- 
patients can generally leave the doctor’s office or hospital in 15 to 20 minutes. 


In Obstetrics . . . Self-administered “Trilene” will usually give effective relief 
of pain throughout labor and, for delivery, it may be employed in association 
with pudendal block or low spinal anesthesia. 


In Pediatrics . . . The “Duke” University Inhaler is so easy to operate that 
even a child can administer his own “Trilene” analgesia. 


In Surgery ... With “Trilene,” self-administered, many so-called “minor” yet 
painful procedures such as biopsies, suturing of lacerations, and reduction of 
simple fractures can be performed without discomfort to the patient. 





“Trilene” is not recommended for. anesthesia nor for the in- 

duction of anesthesia. Epinephrine is contraindicated when 
“Trilene” is administered. ‘““Trilene” is nonexplosive; nonflam- 
mable in air. “Trilene” is available in 300 cc. containers. 








‘Trilene’ 

¢ lessens pain 

¢ dispels fear 

* increases patient cooperation 


a a} | | 
‘ a j a 
ae: ay yr shat Labor a ° New York,NY. « Montreal, Cana ) 
ty , 


atories make #6, ailabl4 in/the United f by 
with Imperial Chemical F magepiticals) Limited. 





ees 











5717 











90 J. Am. A. Nurse Anesthetists 









“S 

\ 

3 EASY-OPERATING | 
AN ‘GAS CYLINDER 

F \ VALVES 


‘ 
il, 





More than 100 years of research and manufac- 
turing experience stand behind these valves. 
S.S. WHITE Gas Cylinder Valves are relied upon 
throughout the medical and dental professions 
for their safety . . . dependability . . . longer 
service . . . easy, trouble-free operation .. . 
minimum maintenance and repair. Our cylinder 
valves meet the most rigid requirements of an- 
esthetic, therapeutic and resuscitating service. 
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Ask your medical gas supplier to equip your 
cylinders with SAFE... DEPENDABLE S.S. 
WHITE valves. For further information just 


write to: 
DIVISION 


10 East 40th Street New York 16, New York 
Western District Office: 1839 West Pico Blvd. Los Angeles 6, Calif. 
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Paris, too, knows and uses Pentothal... 





GEORGE SUYFOKA 


reflecting... 


Pentothal Sodium has been in constant 
use for 23 years. In that time more 
than 2500 reports have been pub- 
lished on Pentothal, covering nearly 
every type of surgical procedure 

making Pentothal unmistakably the 
world’s most widely studied intravenous 
anesthetic. Reflected in these years of 
use and volumes of reports is a record 
unsurpassed for safety, effectiveness 


and versatility of use in (pe. 
intravenous anesthesia. rott 


PEA »THAL Sodium 





705138 (Thiopental Sodium for Injection, Abbott) 
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Second of a series 


the metabolic advantages of 


Levugen: 


(FRUCTOSE, MEAD JOHNSON) 
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For some time various investigators have reported 
that fructose is more effieiently utilized than glu- 
cose in the postoperative period, in liver disease, 
fever and other severe illness. It has been sug- 
gested that this superior utilization might be due 
to the relative lack of effect on fructose metabo- 
lism of stress induced adrenocortical activity 


Now Papper and associates report that although 
cortisone may impair glucose tolerance it has little 
of no influence upon fructose tolerance. This unique 
metabolic advantage largely accounts for many 
clinicians specifying Levugen during periods of 
postoperative, traumatic or febrile stress. Litera- 
ture on Levugen is available from the Parenteral 
Products Division, Mead Johnson and Company, 
Evansville 21, Indiana, 





MEAD JOHNSON *Papper, S.; Sazon, L.; Prout, T. E., and Alpert, H. C.: The 


Effects of Cortizone on the Fructose and Glucose Tolerance Test 
SYMBOL OF SERVICE IN MEDICINE of Normal Men, J. Lab. & Clin. Med. 48: 13 (July) 1956 
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Autonomic Cardiovascular 


Disturbances During Anesthesia 


D. LeRoy Crandell, M.D. and W. G. Page, M.D.* 
Winston-Salem, North Carolina 


Abnormal function of the auto- 
nomic nervous system is frequently 
responsible for cardiovascular dis- 
turbances, reflex in nature, which 
occur during anesthesia and which 
are manifested by hypotension and 
an alteration in cardiac rate or 
rhythm. The autonomic nervous sys- 
tem serves as an important pathway 
through which reflex cardiovascular 
disturbances are mediated, hence a 
knowledge of the autonomic nervous 
system and its relationship to these 
cardiovascular disturbances is im- 
perative in order that effective thera- 
py can be employed. 


The autonomic nervous system of 
the conscious person is constantly 
adjusting to or compensating for 
environmental stresses. This compen- 
sating capacity is diminished in the 
anesthetized patient and the anesthe- 
tist must assume the burden of main- 
taining the physiological stability of 
the compensatory mechanisms. 


Imbalance between the parasym- 
pathetic and the sympathetic divi- 
sions of the autonomic nervous sys- 
tem rarely exists in the unanesthet- 
ized patient, while in the anesthetized 
patient, autonomic imbalance is the 


*From the Department of Anesthesiology, 


Bowman Gray School of Medicine of Wake 
Forest College and the North Carolina Bap 
tist’ Hospital. 


Read at the Carolinas-Virginias Assembly of 
Nurse Anesthetists, Roanoke, Virginia, April 
10, 1956 


rule rather than the exception. The 
activity of the autonomic nervous 
system varies from person to person 
so that stimulation of the autonomic 
nervous system may produce pro- 
nounced cardiovascular disturbances 
in some, with minimal disturbances 
in others. Sensitive receptors and a 
favorable status of the reflex arc and 
effector organs are necessary to initi- 
ate maximum effect on the cardio- 
vascular mechanism. Autonomic ac- 
tivity is further influenced by various 
drugs, premedicants, anesthetic 
agents and the location and the in- 
tensity of direct mechanical stimuli. 


Each individual patient can be 
classified as sympathotonic or para- 
sympathotonic according to which 
division is dominant. Excessive sym- 
pathetic activity is characterized by 
sinus tachycardia, excessive palmar 
perspiration, dilated pupils, occasion- 
al ventricular extrasystoles or a non- 
persistent rise in blood pressure. 
Parasympathetic overactivity is seen 
in patients with bradycardia, sinus 
arrhythmia, obstructive jaundice, 
spastic colon or peptic ulcer. The 
individual autonomic imbalance of 
each surgical patient should be evalu- 
ated preoperatively. 


EFFECT OF DruGs 
Special consideration should be 
given to the action of preoperative 
drug therapy on the autonomic nerv- 
ous system. The increased usage of 
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tranquilizing therapy for mental dis- 
tress, anticholinergic therapy for 
gastric distress and antihypertensive 
therapy for hypertensive cardiovas- 
cular disease makes this necessary 
in order to properly evaluate the 
status of the autonomic nervous 
system. 

"The use of digitalis or quinidine 
may be required in the cardiac pa- 
tient. The action of these drugs on 
the cardiac vagus is of importance. 
Digitalis by enhancing vagal tone 
will shorten the refractory period of 
auricular muscle and increase the 


transmission rate. Patients who are. 


rapidly digitalized receive routine 
digitalizing doses with the result that 
a certain percentage of patients will 
be overdigitalized. Therefore the anes- 
thetist should avoid the use of a para- 
sympathomimetic agent such as cy- 
clopropane in a patient who has been 
rapidly digitalized for fear of sum- 
mation of vagal effects. Digitalis also 
increases the sensitivity of the carotid 
sinus and profound cardiovascular 
disturbances may result when stimul- 
ation of the carotid sinus occurs dur- 
ing thyroidectomy or radical neck 
dissection. Quinidine depresses or 
abolishes cardiac vagal tone and so 
lengthens the refractory period of 
the auricular muscle and decreases 
transmission rate. This action of 
quinidine upon the cardiac vagus is 
opposite to that of digitalis. Parent- 
eral quinidine has proven to be effec- 
tive in the treatment of cardiac ar- 
rhythmias due to reflex stimuli or 
direct mechanical stimulation of the 
cardiac muscle especially during 
cyclopropane anesthesia. 


PREMEDICATION 
After careful preoperative evalua- 
tion of the status of the autonomic 
nervous system together with a 
knowledge of the site of surgical 
stimulation, the selection of the prop- 
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er premedicants and anesthetic agents 
may be achieved. 


Premedication plays an important 
part in the anesthetic management. 
Of the belladonna derivatives, atro- 
pine is preferred in the parasympath- 
otonic patient because of its greater 
vagal blocking action than scopola- 
mine. Doses of atropine from 0.4 
mgm to 0.6 mgm are used to insure 
adequate vagal blockade. Smaller 
doses should be used in the patient 
with coronary artery disease and 
poor cardiac reserve. The production 
of a decided tachycardia will result 
in a decrease in the duration of the 
diastolic phase of the cardiac cycle. 
It is during this phase that the coro- 
nary arteries fill. Smaller doses are 
also required in the presence of hy- 
perpyrexia to avoid blockade of the 
compensatory sweating mechanism 
and thus enhancing heat retention. 
In glaucoma, the resultant dilatation 
of the pupil may obstruct drainage 
through the Canal of Schlemn and 
further increase intraocular pressure. 
Pilocarpine eye drops with decreased 
doses of atropine will obviate this 
complication. 


Scopolamine is preferred to atro- 
pine in the sympathotonic patient 
because of its cortical depressant 
effect and lesser vagal blocking ac- 
tion. Scopolamine like atropine acts 
peripherally by blocking the cholin- 
ergic post-ganglionic autonomic nerve 
fibers. Centrally scopolamine has a 
dual action. While it has the advan- 
tage through its cortical depressant 
action of producing amnesia, it has 
the disadvantage of increasing vagal 
tone as a result of its central action. 
This has resulted in an increased 
frequency of reflex cardiovascular 
disturbances which have required the 
intravenous administration of atro- 
pine for their abolition. The pheno- 
thiazine derivatives chlorpromazine 
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and promethazine are also of value 
as premedicants in the sympathotonic 
patient because of their sympatho- 
lytic action. These drugs also poten- 
tiate barbiturates, narcotics, anesthet- 
ic agents and facilitate the production 
of hypothermia. In hypothermia 
they are of value in preventing sym- 
pathetic hyperactivity. Of the nar- 
cotic premedicants, it should be re- 
membered that morphine and metha- 
don have a cholinergic action and 
will tend to enhance vagal reflexes 
and the carotid sinus reflex. Demerol, 
however, has a mild atropine-like 
action. 


SELECTION OF ANESTHESIA 


The anesthetic agent and technic 
also exert their effect. The somatic 
nervous system is depressed during 
general anesthesia. However, the 
autonomic nervous system remains 
active until profound metabolic de- 
pression is produced. Deep anesthetic 
planes should favor obtundation of 
autonomic reflex activity but the ac- 
companying diminished respiratory 
tidal volume and depression of vital 
compensatory mechanisms is deliteri- 
ous. Light anesthesia preserves these 
compensatory mechanisms and _ is 
essential to the physiological well 
being of the anesthetized patient. 
Cyclopropane and the thiobarbitu- 
rates are parasympathomimetic agents 
and will tend to enhance vagal tone. 
Parasympathetic reflexes are more 
apt to occur during the use of these 
agents. Ether, having a sympathomi- 
metic action, will tend to enhance 
sympathetic reflexes such as_ that 
resulting from celiac plexus stimula- 
tion. The celiac plexus reflex under 
cyclopropane anesthesia and the ca- 
rotid sinus reflex and vagal reflexes 
under ether anesthesia are of less 
frequency and severity. Nitrous oxide 
and ethylene have no autonomic ac- 
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tion. Of the local anesthetic agents, 
cocaine alone possesses an autonomic 
action which is sympathomimetic in 
nature and is capable of potentiating 
adrenergic nerve stimulation and the 
action of epinephrine. The autonomic 
ganglionic blocking agents such as 
arfonad and hexamethonium are used 
for production of hypotensive 
anesthesia. 

Some have recommended using 
curare to obtund or reduce the inci- 
dence of reflex cardiovascular dis- 
turbances during anesthesia. D-tubo- 
curarine accomplishes this effect by 
autonomic ganglion blockade. The 
dose required is so large, however, 
that the undesirable effect of pro- 
found respiratory depression is pro- 
duced. Flaxedil, on the other hand, 
does not block the autonomic gang- 
lion but it does have a vagolytic 
effect. 

Spinal anesthesia at a sufficient 
level to produce intercostal paralysis 
for upper abdominal surgery will 
produce sympathetic blockade and 
enhance vagal activity. This proves 
to be deliterious when one realizes 
that the vagal component of the 
parasympathetic division of the auto- 
nomic nervous system acts as a major 
pathway over which reflex cardio- 
vascular disturbances are mediated 
and the sympathetic division serves 
as a vital compensatory mechanism. 
The sympatholytic action of spinal 
anesthesia is counteracted by the 
sympathomimetic amines such as 
ephedrine. Low spinal anesthesia for 
pelvic, perineal, and rectal surgery 
will produce sacral parasympathetic 
blockade and yet provide a sufficient- 
ly intact sympathetic system for com- 
pensatory purposes. 


ANATOMY AND PHYSIOLOGY 


A knowledge of the anatomy and 
physiology of the autonomic nervous 
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system is essential so that resultant 
reflex cardiovascular disturbances 
due to surgical stimulation receive 
the proper pharmacological therapy. 


Head and Neck:—The oculocar- 
diac reflex is produced by inadvertent 
pressure on the eyeballs from the 
anesthetic mask or head-rest during 
cranial surgery. This parasympathet- 
ic reflex resulting from stimulation of 
the opthalmic branch of the trigemi- 
nal nerve is manisfested by hypo- 
tension and bradycardia. The reflex 
is more marked during the adminis- 
tration of the thiobarbiturates and 
cyclopropane. 


Stimulation of the respiratory tract 
may elicit profound reflex cardio- 
vascular disturbances. These reflexes 
are parasympathetic in nature and 
are manifested by hypotension, bra- 
dycardia and arrhythmias. Pharyn- 
geal reflexes from too early insertion 
of an oropharyngeal airway during 
the anesthetic induction are trans- 
mitted over the glossopharyngeal 
vagal reflex circuit. Laryngeal and 
tracheal reflexes are elicted during 
tracheal intubation and inflation of 
the endotracheal cuff. Laryngotrache- 
obronchial reflexes are mediated over 
a vagovagal reflex circuit. The carina 
is the most sensitive portion of the 
tracheobronchial tree. These reflexes 
can be prevented by blocking the 
afferent arc with adequate topical 
anesthesia or by blocking the efferent 
arc with atropine. 


The carotid sinus normally serves 
as a cardiovascular compensatory 
mechanism which is directed towards 
the maintenance of a stable circula- 
tion. This reflex control of the circu- 
lation is so finely adjusted that one 
is often unaware of its function. Al- 
teration in this normal function may 
occur during anesthesia and surgery. 
(Fig. 1) 
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The first portion of each internal 
carotid artery presents a_ bulbous 
dilation known as the carotid sinus. 
The wall of the sinus is richly sup- 
plied by sensory receptor nerves. 
These emerge from the sinus as the 
sinus nerve and ascend between the 
internal and external carotids to join 
the glossopharyngeal. Centrally the 
fibers end in the vasomotor, cardioin- 
hibitory and respiratory centers in 
the medulla. The centrifugal part of 
the reflex arc is through the vagus 
nerve to the heart and through the 
sympathetics to the blood vessels. 


There is a rhythmic discharge of 
nervous impulses over the sinus 
nerves, the rate of which is directly 
proportional to the pressure in the 
carotid sinus. Increasing pressure in 
the carotid sinus will increase the 
frequency of these impulses with a 
consequent slowing of the heart rate 
and peripheral vasodilatation. The 
resultant bradycardia and decreased 
venous return is responsible for the 
decreased cardiac output and marked 
fall in systolic pressure. The periph- 
eral vasodilatation produces a de- 
creased peripheral resistance and 
lesser fall in diastolic pressure, thus, 
there is a narrowing of the pulse 
pressure. 

This reflex cardiovascular disturb- 
ance is frequently observed during a 
thyroidectomy or radical neck dissec- 
tion. Arteriosclerotic changes and 
inflammation in the anterior triangle 
of the neck will increase its sensitiv- 
ity. Certain drugs and anesthetic 
agents may also sensitize the carotid 
sinus. Among such are cyclopropane, 
morphine, digitalis, barbiturates and 
thiobarbiturates. Hypoxia resulting 
from poor alveolar ventilation will 
also enhance this reflex. 

When the carotid sinus becomes 
hypersensitive, the reflex mechanism 
loses its fine adjustment. The effect 
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CAROTID SINUS PARASYMPATHETIC REFLEX 


glossopharyngeal 


nerve 
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Figure 


of mechanical stimulation during 
surgical manipulation is the produc- 
tion of profound cardiovascular dis- 
turbances. Important safeguards are 
adequate atropinization, avoidance of 
surgical stimulation and the mainte- 
nance of adequate alveolar ventila- 
tion. The reflex can be blocked with 
local procaine infiltration if necessary. 


Thorax: A knowledge of auto- 
nomic pathways over which reflex 
cardiovascular disturbances are medi- 
ated during intrathoracic surgery is 
imperative in order to employ tech- 
niques for their prevention. In gen- 
eral, the autonomic innervation of 
the lungs is almost identical with that 
of the heart. The pulmonary and 
cardiac plexuses are both composed 
of sympathetic and parasympathetic 
autonomic fibers. The cardiac plexus 
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is located in proximity to the bifurca- 
tion of the trachea and origin of the 
great vesels at the base of the heart. 
The plexus is divided into a super- 
ficial and deep component. The right 
and left pulmonary plexuses are in- 
timately joined with the cardiac 
plexus and are situated at the roots 
of the lungs in contact with primary 
bronchi and pulmonary vessels. The 
pulmonary plexuses are situated an- 
terior and posterior to the hilum of 
the lung and are interconnected with 
each other unilaterally and bilateral- 
ly. The sympathetic preganglionic 
motor neurones originate from cells 
in the intermediolateral cell column 
in the first five thoracic segments of 


the spinal cord. They connect with 
the sympathetic chain ganglion by 


the white rami communicantes. The 
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ganglia of the sympathetic chain 
are connected with the spinal nerves 
by the gray rami communicantes. 
Some synapse at once in the thoracic 
sympathetic chain ganglion, others 
ascend to the cervical ganglia where 
they synapse. Others pass through 
the trunk ganglia to synapse with 
one of the collateral sympathetic 
ganglia. Sympathetic post-ganglionic 
neurones then leave the sympathetic 
chain via the superior, middle and 
inferior cardiac nerves and the upper 
five thoracic nerves to converge in 
the pulmonary and cardiac plexuses 
to be distributed to the heart, lungs 
and great vessels. (Fig. 2) 
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Figure 7 


The parasympathetic preganglionic 
motor neurones originate from cells 
in the dorsal nucleus of the vagus. 
The preganglionic fibers then pass to 
the pulmonary, cardiac and esopha- 
geal plexuses, through which they 
pass to terminate in the _ intrinsic 
ganglia of their respective viscera. 
The esophageal plexus encircles the 
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lower half of the esophagus. In addi- 
tion to vagal fibers, sympathetic fibers 
from the upper thoracic ganglia and 
from the thoracic portion of the great 
splanchnic nerve enter into the forma- 
tion of the esophageal plexus. The 
phrenic nerve also has anastomoses 
with the autonomic system when it 
enters the thorax and sends branches 
to the pulmonary hilus which play 
an important part in hilar reflexes. 
Thus there is a close interconnection 
between the pulmonary, cardiac, and 
esophageal plexuses as well as_be- 
tween the two components of th auto- 
nomic nervous system in the thorax. 
(Fig. 3) 
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Figure 3 


There are numerous areas located 
in the thorax and thoracic viscera 
which, when stimulated during gen- 
eral anesthesia, are likely to produce 
reflex cardiovascular disturbances. 
These reflex disturbances are charac- 
terized by hypotension and altera- 
tions in the cardiac rate and rhythm. 
The most common operative maneu- 
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vers for initiation of such reflex dis- 
turbances are periosteal scraping of 
ribs, spreading of the ribs, pleural 
incision, manipulation of the hilus 
and pericardium and traction on the 
esophagus. Although of less frequent 
occurrence, serious cardiovascular re- 
flex disturbances are also observed 
during ligation of the pulmonary 
artery and veins and clamping of 
the bronchus. The pathways over 
which reflex impulses are mediated 
are of importance. Reflex impulses 
may be mediated over afferent vagal 
fibers to the vagal center and then 
by efferent vagal fibers to the heart. 
Then too, reflex stimuli may reach 
the heart by an axon reflex in the 
vagal network without going to the 
center. Also vagal impulses which 
originate at the vagal nerve endings 
may, when it reaches the ganglion, 
transfer to the sympathetic system 
and then to the heart. 


Intercostal nerve stimulation oc- 
casioned by periosteal rib scraping. 
direct intercostal nerve stimulation 
prior to rib resection and wide rib 
spreading by rib retractors, can be 
prevented by injection of local anes- 
thetic agents in close proximity to the 
intercostal nerve above and below the 
incision. The inflamed pericardium 
and pleura are particularly sensitive 
and direct manipulation or incision 
may elicit profound cardiovascular 
disturbances. Operation near the tho- 
racic portion of the vagus nerve as 
occurs during esophageal resection, 
exploration of the mediastinum and 
traction on the pulmonary hilus may 
lead to severe arrhythmias, hypoten- 
sion, bradycardia and cardia asysto- 
le. The most sensitive portion of the 
vagus nerve is found to be at the 
heart and cephalad along its course. 
Ordinary mild stimuli may provoke 
decided cardiovascular disturbances. 
Routine injection of the hilus during 


99 


pulmonary surgery and injection of 
vagus nerve directly during esophag- 
eal surgeary will reduce deliterious 
hilar and esophageal reflexes. (Fig- 
ures 4-7) 


Heart:—The autonomic innerva- 
tion of the heart is of primary con- 
cern in the prevention of acute cir- 
culatory arrest. The parasympathetic 
component is the vagus nerve which 
innervates the auricles but not the 
ventricles. The right cardiac vagus 
terminates in the sinoauricular node 
and the left cardiac vagus terminates 
in the auriculoventricular node with 
interconnections between the two 
nodes. The electrocardiographic 
changes from vagal stimulation are 
inhibition of the normal pacemaker 
with downward displacement to the 
auricle or auriculoventricular node. 
The principal electrocardiographic 
findings have been bradycardia and 
varying degrees of auriculoventricular 
block. Occasionally changes in the 
auricular complex, ventricular pre- 
mature contractions or ventricular 
escape may occur. Excessive stimula- 
tion may finally result in cardiac 
asystole. 

The sympathetic cardiac accelera- 
tor nerves innervate both the auricles 
and ventricles. The main electrocar- 
diographic changes from sympathetic 
stimulation are sinus tachycardia, 
ventricular extrasystoles, bigeminal 
or trigeminal ventricular contractions, 
multifocal ventricular premature con- 


tractions, ventricular tachycardia 
finally progressing to ventricular 
fibrillation. 


In addition to medullary paralysis 
from anesthetic overdosage, the prin- 
cipal cause of primary acute circula- 
tory arrest is the result of surgical 
stimulation of the autonomic nervous 
system associated with hypoxia 
and/or hypercarbia. Hypoxia in- 
creases the endogenous secretion of 





J. Am. A. Nurse Anesthetists 


100 


THE NEW YORK HOSPITAL 
Anesthesia 


Alol| -:+= 
— 


Morte! Stetus oare 

saan T Ps1@34567 
Operation / 

fF mt 7 & 








































































































































































































Surgeons 7 
Prelim. Med. : 
fame Not Depr. Too Depr. Worn Off Satisfactory 
12 a ~ : — : a T > BASAL NARCOSIS 
We 
te “on 
4 Time 
Sp.Level Effect 
33) 
3 E / [Rap ‘ id 
a4 rarine 4 4 man 
+1 + + 7 3 Tet ed z Gase. 
“ 4 EMail ty tube, #3sF 
" eo .seflgted 
180 Ch > Pe riostea 
evation+ rib 
160 Vesect ion. 
7) i . <-c. Wh. 
ural incision. 
120 » -Lnter Costa | 
100 |] 7 block 
0, Frocaine. 
1. He pif Se 
{ Jove Sel od 
ae ee 4 T Rif FY Weios 












































thy Kies Sulfate 


I5 

fe Fe a 
Wp HS 
“4. 5% seg ibd 


Code @ P . a. pr. 
: . stele : E eo on Y 


-15 Pleura closed 


»I a Saas Pee cate ! 
He 


































































































Pusition 











Agents — Sec. 


Agents —Ter. " : ’ i : bo fic 
Duration of An iqls ont of ae ak ° 
Condition of Pr, Airway to Ward 


Figure 4 












May, 1957 101 





















































































































































































































































THE NEW YORK HOSPITAL GAS ED orc 
Anesthesia -™ 
iz 45 MS WD See 
Sex Age Mertel Seetus ltl tt—“‘“‘CO™OCSCSC™C‘*@RSCR AON seavice oat 
cnet RE A ee mee ee tS 1) + + 6 | 
Surgeons ’ al esthetists 
Prelim. vei DEracral ied mgm. Atrapine. Sultate.o.amgm @ Tam: 
Appreh _.Not Depr. Too Depr: Worn Off Satisfactory —2& 
3 gm. 30 30 30 30 30 on 
N,O 
CyH, aSas5 = We. 
Ether Drug 
: == 
Sp.Level Effect 
$3 ot ~ 
3 Ad Rapid ‘+ Smedth. 
‘ LD-Tubocurarine Ime 
220 Intubated 4 any 
r I Raa tube 
200 
180 00<<. mel 
ib ection. 
160 ~~ incision 
140 Spreader. 
q becurarine oman 
= v ener Arter 
100 Ti I ] yaa 
ot ty ine. Sulfate 
é NV. aine 
i | nfl tion of Hil lun 
Pee A eftect of ter 8 min 
Litt it TT Ti Ty Nor- Epinephrine 
20 Lt Ori iN 1000C.C. 
0 | | i 598! Stor wr 
30 6 30 60 30 | | 6 30 0 30 ry Ser ow ga nS 
r L 
2 Xl | | 03 454 1| 84 20 | 27 ob 29 | Ol» ore mp ck clap 
2 ~ Me rac 
: At ne Suifate 
we ra, h. blood, 






















































































Code @ Pulse 7 Ende gal : Opr. iS. Plevya, closed 


Agents — Prima Reflex in O.R. Ye No — 
Agents— Sec. 


Agents —Ter. in 
Duration of Anesghesia' se of LaTatpataslO 198.15, SGM 
Condition of Pr. Airway to Ward 


Figure 5 














102 J. Am. A. Nurse Anesthetists 


THE NEW YORK HOSPITAL 
Anesthesia 
































































































































































































































































































































Se: Age stevce oare 
Post Op.Diag - , Sia $3 6 7 
‘coe Alor A dc ° : -. Eakeiinaat © 
Surgeons — fF er yw WU 9-v-e 
Prelim. Med. 
, we Not Depr. Too Depr Worn Off Satisfactory & 
y Se 5» 4 » _@ » BASAL NARCOSIS 
ae “We. 
_ on 
Time 
Sp.Level Effex 
68 : INDUCTION 
32 Rapid | t Smooth 
bated % ease 
220 : Magill tube #30f 
200 cuff nee 
180 2. S00ce pe o LD seq 
160 a incision. 
1 4 Aib Spreade 
v 6. 500 c«. wh bleed 
120 im Vy I. ilar Traction 
- ropine. Safa 
100 8. | ne Svuttate 
7 A. rangi Arrest “ 
f rine jy cc. 
#0 Wi Epneph Rt. Adricle, 
» G tT ~ Sree i tear 
. 01 | 11601) 1301 | 6 30 | W860 | | 30 sen SR. Sonethahnn. 
ton 
Xx oO 45 , jafitrotene Froca ine 
4 Pt + Scc. Xylocaine 2% 
Qpplied topicall 
opi 
F 4 5c. wh. 
: 1. Pleura closed. 
Code RECOVERY 
Agents — Prima Reflex in O.R. Yes —No — 
Agents — Sec 
Agents —Ter. 
Duration of Anesthe: Duration of Operation [A4RO = FIOO 
Condition of Pr. Aitway to Ward Wo) 





Figure 6 


May, 1957 103 


THE NEW YORK HOSPITAL 
Anesthesia 








mS WO Sep 
Sex Age Mertel Stetus Location eeavce oare 


Post Op.Diagnosis P 1206367 
Operation =. : 

Surgeons . . etists 

Prelim. \aMaephine Sulkateosmgm Atropine Sulfate ciamgn@ 83 — 
Appreh Not Depr. Too Depr. Worn Off Satisfactory 26 ——_ 




























































































































































































10 a. - > od + > BASAL NARCOSIS 
a — 
Sp.Level Effect 
8) tid a __ INDUCTION 
b3 a Rapid - Cryin 
. aites oes 
220 5 curt. *22¢ 
x Cut dewnxwaning 
180 2Rib Resection. 
160 5. Pleural incision. 
140 x A. Rib Spreader. 
we 5. ©0 cc. wh. blood. 
TY, 6. Esophageal 
" - tract ion. 
AM 1. Cardiac Arresten*pm 
Resumtated by ne 
4 
Procaine 1% 
a 40 man. in Rricardium 
tof ¥) 60 ma. Intracardiac 

















: 40 - 30 30 60 30 ae 11000 - he. 
i eturn Spontaneous 
4 
beat ¢ N-S.R. 


BE 8 Piewa clesed 


Code @ P © Resp. wy B. P. Ane , RECOVERY 
Agents — Primary = = F Reflex in O.R Yes No -_ 
Agents — Sec. Reacted 


Agents —Ter. 


Duration of Anesthesia li = Duration of Operation Mash = Ima. 
Condition of Pr. Aitway to Ward } Sas 


Figure 7 


ae 





REMARKS 
P3 
5 

= 
—@3—s5 































































































Position 




















104 


epinephrine and vagal tone is en- 
hanced by both hypoxia and hyper- 
carbia. Thus, cardiac arrest is essen- 
tially the result of excessive vagal 
stimulation, while ventricular fibrilla- 
tion is the result of excessive sym- 
pathetic stimulation, both being en- 
hanced by concomittant hypoxia and 
hypercarbia. Individual autonomic 
imbalance, preanesthetic drugs and 
anesthetic agents also exert their in- 
fluence. Therefore, the prevention of 
acute circulatory arrest should be 
directed towards the avoidance of 
excessive stimulation of the compo- 
nents of the autonomic nervous sys- 
tem by the surgeon and the mainte- 
nance of adequate tissue oxygenation 
and carbon dioxide elimination by 
the anesthetist. Individual autonomic 
imbalance should be evaluated in 
order that proper consideration may 
be given in the selection of premedi- 
cants, anesthetic agents and technics. 


Abdomen :— Mechanical stimula- 
tion from surgical manipulation in 
the abdominal cavity may provoke 
severe cardiovascular disturbances. 
The celiac plexus reflex which is sym- 
pathetic in nature and the vagovagal 
reflex which is parasympathetic in 
nature are predominantly involved. 


The celiac plexus is situated in the 
epigastrium just anterior to the aorta 
at the origin of the celiac artery. 
Each celiac ganglion receives terminal 
fibers from the vagus nerve and from 
the splanchnic nerves. The splanch- 
nic nerves which form the sympathet- 
ic component are postganglionic fibers 
arising from the lower seven thoracic 
sympathetic ganglion. The sympa- 
thetic reaction predominates follow- 
ing stimulation. The celiac plexus 
reflex may be observed during the 
course of upper abdominal surgery. 
Inadvertent compression of the celiac 
plexus from packs or retractors pro- 
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vokes a reflex reduction in pulse pres- 
sure without significant change in 
pulse rate. The reflex is enhanced by 
atropine and is more frequently ob- 
served during ether anesthesia. Sym- 
pathotonic patients and those with 
previous bilateral vagotomy are par- 
ticularly prone to reflex stimulation. 
Spinal anesthesia to a level to produce 
sympathetic blockade of the lower 
seven thoracic sympathetic pregang- 
lionic fibers will prevent this reflex. 
It is best treated by ceasing surgical 
manipulation and removing the pres- 
sure from packs or retractors. The 
pharmacological therapy involves the 
use of intravenous physostigmine, 
vasopressors and local infiltration of 
the celiac plexus with procaine. 
(Fig. 8) 


The vagovagal reflex is manifested 
by hypotension, bradycardia and a 
moderate narrowing of the pulse 
pressure. The vagus nerve which 
arises from the medulla in the brain 
innervates the abdominal viscera and 
proximal half of the large intestine 
and serves as both the afferent and 
efferent pathways of this reflex arc. 
This reflex is commonly provoked by 
traction on the stomach, gall bladder, 
peritoneum, mesenteries and _ renal 
pedicle. The reflex is blocked by at- 
ropine and is more frequently ob- 
served during cyclopropane and high 
spinal anesthesia. It is best treated 
by ceasing surgical manipulation and 
the intravenous administration of 
atropine. 

During pelvic, vaginal or rectal 
surgery, the pelvic nerve which re- 
presents the sacral outflow of the 
parasympathetic division may be 
stimulated. The pelvic nerve inner- 
vates the pelvic viscera, descending 
colon and rectum. The pelvic nerve 
serves as the afferent arc and the 
cardiac vagus as the efferent arc of 
this reflex. It is more frequently ob- 


May, 1957 


CELIAC PLEXUS 








Vagus - 


nerve 
La — 


Celiac 


axis 


fierve 


Celiac 
Ganglion 


—“Cbdominal 
Qorta 








105 


YMPATHETIC REFLEX 


Reflex Reduction 


Pulse Pressure 


R 
-Splanchnic 1Va sopressors 


Physostigmine A & 
2 Local tocaine. 








Figure 8 


served during cyclopropane anesthe- 
sia and nitrous oxide and ethylene 
anesthesia supplemented with thio- 
barbiturates. It is prevented by spinal 
anesthesia and its occurrence is less 
frequent during ether anesthesia. 
The proper therapy is the ceasing of 
surgical stimulation and the intrave- 
nous administration of atropine. 


CONCLUSION 

Emphasis has been placed on the 
role of the autonomic nervous system 
in the production of cardiovascular 
disturbances during anesthesia. A 
knowledge of the anatomy of the 
autonomic nervous system and the 
physiological mechanisms involved is 
imperative in order to administer 
effective pharmacological therapy. 
The evaluation of individual auto- 


nomic imbalance and the selection 
of premedicants and anesthetic agents 
according to their autonomic action 
is an important prophylactic measure. 
The final result of mechanical stimu- 
lation of the autonomic nervous sys- 
tem is acute circulatory arrest. This 
can be prevented by the avoidance 
of excessive manipulation by the 
surgeon and the maintenance of ade- 


quate alveolar ventilation by the 
anesthetist. 
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Anesthesia for the Mentally 


Deficient Patient 


Rita Kresha, C.R.N.A. * 
Albuquerque, New Mexico 


The anesthetist in the general hos- 
pital rarely has occasion to cope with 
a mentally deficient patient who may 
have physical stigmata and general 
physiological inadequacy. Currently, 
there are few anesthetists engaged 
by private or state institutions that 
care for this group of patients, but 
there is a growing understanding of 
the importance of surgical correction 
of their physical defects. The anes- 
thetist who is to work with the men- 
tally deficient patient must have a 
thorough knowledge of the special 
problems involved, some of which 
may complicate the administration of 
anesthesia. 

Perusal of the literature revealed 
that little has been reported on the 
subject of. anesthesia for the mentally 
defective patient. Therefore, the fol- 
lowing observations may be of interest 
to those who will occasionally be re- 
quired to administer anesthesia to a 
mentally defective patient, and may 
stimulate other reports of experiences 


in this field. 


GENERAL CONSIDERATIONS 


In the majority of mentally defec- 
tive children there has been imperfect 
embryonic development with the re- 
sult that body organs and systems 
may have defects of structure and 


“Formerly anesthetist at Dixon Siate School, 
Dixon, Illinois. 


function. These defects are often 
termed the “stigmata of degenera- 
cy.”! Emotional instability is a fre- 
quent characteristic. 


General anesthesia is usually pre 
ferred when dealing with a mentally 
defective patient. The use of regional 
anesthesia is not advised, as it is 
seldom satisfactory for even the 
slightest procedure in a patient who 
may be prone to be disturbed and 
uncooperative.” The inexperienced 
anesthetist may be lead into a sense 
of false security by a seemingly placid 
individual, only to be dismayed by 
an outburst of violence immediately 
before induction. The result will in- 
evitably be a difficult induction and 
complications during maintenance of 
anesthesia. 

280 mentally defective patients, 
whose ages were from | to 68 years, 
form the basis for this report. The 
intelligence quotients ranged from 2 
to 70. The mental deficiencies were 
of almost every diagnostic classifica- 
tion. However, the following types 
presented the most significant abnor- 
malities: Birth Injury, Idiopathic 
Epilepsy, Hydrocephalus, Microceph- 
alus, Oxycephalus, Mongolism, Cre- 
tinism, Simple Familia] Retardation, 
Postencephalitic Idiopathy, Spina Bi- 
fida and Meningocele. Ten per cent, 
or 28 patients, were complete invalids 
while 40 per cent, or 112 patients, 
were semi-invalids. The remaining 50 
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per cent were ambulatory, capable of 
performing light, menial labor, and 
consisted mostly of those in the 
classification of simple familial 
retardation. 

PREPARATION FOR ANESTHESIA 

At the Dixon State School for 
mentally defective persons, Dixon, 
Illinois, basal narcosis with an intra- 
venous or rectal barbiturate, or rectal 
avertin, was used and maintained 
until inhalation anesthesia was com- 
menced. Inhalation anesthesia was 
used for maintenance. In some in- 
stances when only moderate sedation 
was required preoperatively, a short 
acting barbiturate was used in 
conjunction with the usual pre- 
medication. 


ANESTHESIA 

All technics of general anesthesia 
were used and the anesthetic agents 
and adjuncts now in popular use were 
utilized in varying combinations. The 
most often used combination was 
basal narcosis with rectal nembutal 
or induction with pentothal sodium, 
2.5% with nitrous oxide-cyclopro- 
pane mixtures, with muscle relaxants 
when indicated. The surgical proce- 
dures were of a wide range involving 
extracranial, ocular, oral, extrathorac- 
ic, intra-abdominal, orthopedic, pel- 
vic, perineal and rectal. Very few 
cases were of an emergency nature. 


SPECIAL PROBLEMS 

Pre-existing Anomalies of the 
Head: — The hydrocephalic, micro- 
cephalic and oxycephalic patients 
display abnormalities in size and con- 
tour of the cranial vault. The signifi- 
cant feature is alteration of the intra- 
cranial pressure. Agents or technics 
imposing a rise in an already in- 
creased pressure may cause compres- 
sion of the medulla against the base 
of the skull and a disturbance in 
function of the vital centers may 
ensue. This may then be followed by 
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disturbances in circulation and respi- 
ration. The two most significant fac- 
tors which cause an increase in intra- 
cranial pressure during anesthesia 
are carbon dioxide excess and hypox- 
ia. The former exerts a more pro- 
nounced effect than the latter. ““Most 
central nervous system depressants 
raise intracranial pressure, but the 
influence of the agent per se is negli- 
gible,.... Most changes result sec- 
ondarily from alteration of gaseous 
composition of the blood resulting 
from inadequate ventilation.’’ 
(Adriani’). 


In oxycephaly, the orbital openings 
in the skull are very shallow. This 
condition is responsible for the mark- 
ed protuberance of the eyeballs; so 
marked that the eyelids cannot cover 
the entire surface of the eyeball. Ex- 
tra precaution must be taken to pre- 
vent irritation of the cornea, and 
inflammation of the conjunctiva. If 
there is a disturbance of intracranial 
pressure and circulation, the pupils 
may be dilated and react sluggishly. 


Severely mentally defective persons 
have a high incidence of ocular dis- 
turbances, e.g., congenital blindness, 
strabismus, nystagmus and epican- 
thus*, as well as other abnormalities 
about the head. The respiratory pas- 
sages are frequently diminished in 
size, with deviated nasal septa, and 
high palates that are either V-shaped 
or vaulted. Cleft palates and cleft 
lips are uncommon. Mouth breathing 
is frequent, with drying and harden- 
ing of the mucous membranes. The 
microcephalic patient’s jaws are 
ankylosed, and the small angle of the 
open mouth often makes the mainte- 
nance of a patient’s airway difficult 
and orotracheal intubation becomes 
impossible. 


Oral inspection is essential before 
induction of anesthesia. This is not 
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always possible in the agitated and 
uncooperative patient. It is common 
to find decayed and loose teeth, 
clumps of tenacious mucus, and a 
wide variety of foreign bodies; for 
the severely defective patient will 
put anything into his mouth and 
hold it there, or will attempt to eat 
it. If it is not possible to examine the 
mouth before induction, this should 
be done immediately after conscious- 
ness is lost. 


Pre-existing conditions affect- 
ing the respiratory system:— In 
the semi- or completely invalided 
patient the respiratory excursions and 
the subsequent tidal volume are de- 
creased. This is usually due to lack 
of development of the chest in infancy 
and early childhood. The chest cage 
eventually becomes somewhat fixed 
and immobile in direct relation to the 
depth of the usual respiratory effort. 
Under anesthesia then, the respira- 
tions are often misleading unless their 
character has been studied prior to 
induction. Respiratory acidosis must 
be avoided by intermittently assist- 
ing the respirations. 

The Mongoloid patient is unusual- 
ly susceptible to upper respiratory in- 
fections, and, in addition, may have 
chronic and profuse nasal mucus 
discharges. However, he does not 
tolerate the belladonna alkaloids. If 
given at all, atropine or scopolamine 
should be given in small doses to 
avoid toxic effects at the cost of 
losing the drying effects. 

In many mentally defective per- 
sons the mucous membranes of the 
upper respiratory tract are thickened. 
This is noticeable upon laryngoscopy 
and the fibrous-like appearance of 
the tissues above the larynx often 
make it difficult to identify those 
structures, thereby impeding rapid 
and smooth orotracheal intubation. 
It is thought that this thickening of 
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mucous membranes is due to a low 
metabolic rate, as is the increased 
amount of lymphoid tissue that is 
apparent.* 

Pre-existing anomalies of the 
cardiovascular system :—According 
to Benda‘, “Up to seventy percent 
of the Mongoloids show cardiac an- 
omalies, usually being defects of the 
septum.” The oxygen content in sys- 
temic circulation is then decreased, 
and such findings as clubbed fingers 
or mottled and cold skin, reveal the 
general status of tissue sub-oxygena- 
tion. In addition, significant arterio- 
sclerotic changes occur early in the 
life of the Mongoloid patient. 

The patient who has been confined 
to bed most of his life, such as those 
who have birth injury, hydrocephalus 
and spina bifida, have a diminished 
circulating volume of blood with re- 
sultant low blood pressure and sub- 
efficient heart action. The operative 
risk is increased proportionately to 
the amount of the lowering of the 
arterial pressure and the severity of 
the debility involved.* The ability to 
compensate for the stress imposed 
by the surgical procedure and anes- 
thesia is diminished. Circulatory col- 
lapse may result from surprisingly 
minor causes. 

These factors make it essential to 
provide the anesthetized patient with 
high oxygen concentrations and a 
course of anesthesia that provides 
the least aberrations from the normal 
functioning of the respiratory and 
circulatory systems. 


Problems of nutrition and me- 
tabolism:—In spite of wholesome 
food being provided, the severely 
mentally defective patient frequently 
remains stunted and_ ill-nourished. 
This is thought to be due to poor 
feeding habits and defective assimila- 
tion, as well as to grossly unhealthful 
habits.’ Nutritional anemia is preva- 
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lent with the majority of these pa- 
tients showing hemoglobin readings 
three to four grams per cent below 
normal. Values of eight to ten grams 
per cent place the patient into the 
category of a severe operative risk. 
In addition to transfusions to correct 
the anemia, the form of anesthesia 
should be carefully chosen with a 
view of avoiding further interference 
with the transportation of oxygen. 


In the case of chronic malnutrition 
found in those who cannot or will 
not eat properly, there is a parallel 
operative risk involved. There is 
diminution of glycogen, vitamins, 
and serum proteins with resultant 
partial starvation of the body tissues. 
The degree to which this has increased 
the surgical risk may be estimated 
by the amount of depression of the 
total serum proteins.® Prophylactic 
or therapeutic use of intravenous 
amino acids, vitamins, and glucose 
infusions serve to improve the status 
of nutrition and hydration. 

The patient who is cachectic ap- 
pears to be non-resistant to central 
nervous system depressants, and re- 
quires much smaller doses of these 
drugs than does a healthy patient 
of comparable age. Non-volatile drugs 
should be used with caution, because 
the rate of detoxification may be 
slow. The patient who is weak and 
emaciated is particularly sensitive to 
Succinylcholine chloride, probably 
due to abnormally low levels of serum 
cholinesterase. The Mongoloid patient 
is extremely sensitive to anesthetic 
agents, and the lightest anesthesia 
possible should be maintained in an 
attempt to avoid overdosage with its 
concomitant circulatory and _ respira- 
tory depression. 


Frequently, the metabolic rate is 
reduced, as is the metabolic reserve, 
without there being a well defined 
endocrine dysfunction. These patients 
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have widespread physiological inade- 
quacies. Circulation is poor, mild 
alteration in cardiac function is fre- 
quent, the temperature regulating 
mechanism is imperfect, ability to 
resist infections is poor, and healing 
powers are low. Furuncles and car- 
buncles, dysentery, respiratory in- 
fection and pulmonary tuberculosis 
occur more frequently than they do 
in the normal individual. 


At times a mentally defective pa- 
tient is resistant to anesthetic agents. 
This is often seen in epileptic patients 
who have a high tolerance to sedative 
drugs, and in the hyperactive and 
agitated defective who has little or 
no contact with his environment. Oc- 
casionally, massive doses of intra- 
venous barbiturates are needed for 
induction alone, and then it is not 
unusual to see excitement symptoms 
such as are not often encountered 
with this type of induction. 


Pre-existing conditions involv- 
ing the muscular and osseous sys- 
tems:-—— The birth injured patient 
has hypertonicity, rigidity or spastic- 
ity. Conditions with these character- 
istics offer the problems of a high 
incidence of spasms of the laryngeal 
and pharyngeal muscles. Carbon di- 
oxide excess tends to increase muscle 
tone and must be avoided. In proce- 
dures that require moderate to deep 
relaxation, muscle relaxants are need- 
ed to supplement the anesthetic 
agents being used. Limitation of 
motion of the extremities due to an- 
kylosis or tendon contractures may 
cause difficulty in positioning the 
patient. If the parts involved do not 
relax sufficiently after anesthesia is 
induced, they should be supported 
with pads and pillows. 

In diseases of the spinal cord, e.g., 
post-inflammatory lesions, or anom- 
alies, such as spina bifida, there is 
hypotonia, asthenia or atony. These 
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offer no particular problem to the 
anesthetist. Spinal anesthesia is con- 
traindicated.* If the site of surgery 
is below the spinal segments affected, 
anesthesia is not necessary since both 
the motor and the sensory spinal 
nerves are usually involved. 
Tredgold' says, “Common defects 
of the osseous system are talipes, 
polydactylism, syndactylism, and va- 
rious deformities of fingers and toes.” 
These frequently require surgical 
correction if the patient is to have 
reasonable function of his extremities. 
Pain perception :—Although pain 
is experienced by the mentally defec- 
tive patient, it is doubtful whether 
they have the same perception as has 
the normal individual. This inferiori- 
ty of perception appears to be pro- 
portionate to the degree of defect. 
In the cooperative moderately and se- 
verely mentally defective patient, an 
uncomplicated dental extraction or 
minor surgical operations will some- 
times be endured without anesthesia, 
and with relatively little concern. It 
is surprising, and at times disconcert- 
ing, to find how seriously ill they 
may be without making any complaint 
or showing any signs of suffering. 
To illustrate this want of sensory 
perception, it was observed that a 
severely mentally defective patient 
was up and about, asking for food, 
immediately before an exploratory 
laparotomy was performed to sub- 
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stantiate the diagnosis of a perforated 
viscus. The pathology found was a 
ruptured spleen with the peritoneal 
cavity filled with blood. The cause 
of the perforation was determined 
to be a fractured left 7th rib which 
was estimated to have occurred one 
week prior to the discovery of the 
injury. 


CONCLUSION 


In considering many of the 
aberrations of the anatomical and 
physiological aspects of the mentally 
defective patient, is is apparent that 
there are widespread physiological in- 
adequacies which will make the anes- 
thetist’s work unusually hazardous. 
It is also apparent that the anatomi- 
cal deviations provide a large field 
for surgical correction. These consid- 
erations make it imperative that the 
anesthetist be acquainted with the 
problems of the mentally defective 
patient and the enormity of his clini- 
cal deviations. 
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The Future of the Nurse Anesthetist 


Lonnie W. Funderburg, M.D. * 
Birmingham, Alabama 


In 1948 there were 52 schools of 
Nurse Anesthesia and at the present 
time there are 107 schools of anes- 
thesia for nurses with approximately 
700 nurses in training. In addition, 
the American Association of Nurse 
Anesthetists expects to add an addi- 
tional school, when their survey is 
completed. 

In 1948 there were 3,200 members 
of the American Association of Nurse 
Anesthetists and as of January 9, 
1956 there were 8,100 members and 
the number is increasing at the rate 
of 600 per year. 

At the present time there are 1,006 
residencies approved by the American 
Medical Association and the Ameri- 
can Board of Anesthesiology in 188 
institutions with 746 of these appoint- 
ments filled. 

The American Society of Anesthe- 
siologists shows that in 1948 they had 
2,680 members as compared to the 
American Association of Nurse Anes- 
thetists which had 3,200 members 
and in 1955 the American Society of 
Anesthesiologists had 4,885 as com- 
pared to the American Association of 
Nurse Anesthetists membership of 
8,100. There have been 1,408 Ameri- 
can Board Diplomats certified of 
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whom 32 are deceased. There are 
1,000 physicians in various states or 
degrees of certification. 

The following information taken 
from the work of Henry K. Beecher, 
M.D. and Donald P. Todd, M.D., in 
Annals of Surgery, shows the place 
of the nurse anesthetist in the uni- 
versity type hospital. The nurse anes- 
thetist administered 21 per cent of 
anesthesias, the residents in anesthe- 
sia 48 per cent, the surgeons 20 per 
cent and the specialists in anesthesia 
11 per cent. 

Dr. Beecher points out that it will 
come as a surprise to some that in 
10 university hospitals with well 
developed departments of anesthesia 
one-fifth of all anesthesia is adminis- 
tered by nurses and the nurses ac- 
count for twice as many anesthesias 
as physician specialists in anesthesia. 

Dr. Beecher even points out that 
in most hospitals the physician spe- 
cialist in anesthesia carries a greater 
case load of poor risks but that in 
many hospitals there is no difference 
in the type of cases anesthetized by 
nurses and physicians. He further 
states and I quote “there are not 
enough physicians to provide anes- 
thesia in this country; whether there 
ever will be can only be a matter of 
opinion at this time.” 

He found that the trend of 18 per 
cent for nurse anesthetists (108,000 
to 128,000 per year) over the 5 year 








112 


study increased 31% per cent. Where- 
as the physician increased 34 per cent 
and those by anesthesia residents in- 
creased 40 per cent.’ This is explain- 
ed by the growth in the population 
of the country. 

Another analysis shows that nurse 
anesthetists administered 25,600 out 
of 108,300 or 24 per cent in 1948 
while in 1952 they administered 
26,500 out of 128,230 or 21 per cent, 
a decrease of 3 per cent. 


It should be stated again that this 
information is taken from a 5 year 
study of 10 university departments. 

Last year in a survey by the Amer- 
ican Association of Nurse Anesthe- 
tists it was found that one member 
of the American Society of Anesthe- 
siologists is available in only 

10% of the 0-49 bed hospitals 

22% of the 50-99 bed hospitals 

53% of the 100-249 bed hospitals 

68% of the 250-and over bed hospitals 


while one member of the American 
Association of Nurse Anesthetists is 
available in 

29% of the 0-49 bed hospitals 

59% of the 50-99 bed hospitals 

78% of the 100-249 bed hospitals 

74% of the 250-and over bed hospitals 


and that there is a combination of 
at least one A.S.A. or one A.A.N.A. 
member or both in 

35% of the 0-49 bed hospitals 

72% of the 50-99 bed hospitals 


96% of the 100-249 bed hospitals 
89% of the 250-over bed hospitals 


This analysis reveals that even now 
only a little over 50 per cent of the 
anesthetics are administered by in- 
dividuals whose qualifications are 
known. The need for additional per- 
sonnel is very great even at the pre- 
sent time.” 

In summary, I would like to point 
out to you that the population of this 
country has grown from 75,994,575 
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in 1900 to an estimated 165,000,000 
in 1955 and will grow to an estimated 
220,794,000 in 1975. 


In a recent letter from Dr. Curtis 
Hickcox he states that at the present 
there are 1,400 American Board Anes- 
thesiologists with 1,000 others in the 
process of certification. He does not 
believe that anytime during our gene- 
ration will there be more than an 
adequate number of anesthesiologists. 
In a practical fashion we must face 
the fact that all anesthesia cannot 
be given by American Board Anes- 
thesiologists at the present time. 


It takes more surgery than is being 
done in most of the towns of Alabama 
or similar states to support a physi- 
cian engaged solely in the private 
practice of anesthesia. 

Your future lies more completely 
in your own hands than probably 
any other single group. Your own 
performance, cooperation with the 
hospital administration, benefit to the 
patient as well as your dovetailing 
into the existing situation of physi- 
cian anesthesia are the factors affect- 
ing the demand for your continued 
services. 

You must develop a cooperative 
attitude and you must realize and 
plan to work wherever possible in 
the orbit of physician anesthesia. 


It has been shown that many nurse 
anesthetists can perform just as ade- 
quately as physician anesthetists in 
many difficult cases when adequately 
supervised. 


The nurse anesthetist who is well 
trained, experienced, willing, and 
available (and I emphasize available ) 
is much more desirable than the 
poorly trained physician inexperi- 
enced in anesthesia who may or may 
not be available, or the well trained, 
experienced, highly desirable anes- 
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thesiologist who may not be available 
then or at anytime in the near future. 


I would like to call your attention 
to the laboratory technician, E.E.G. 
technician, blood bank technician, 
physiologist, social service worker, 
and many other non-physician per- 
sonnel employed in and around the 
hospital who are doing a very ac- 
ceptable and creditable job. 


This merely serves to emphasize 
that there is a place for people in 
treatment of illness who are not phys- 
icians. It goes without saying that 
the most desirable situation would be 
one in which everyone had the benefit 
of 8 to 12 years of training required 
of the physician. This is impossible. 

However great the desirability of 
such extensive training this is not 
within the realm of practicality. Just 
as it might be nice for the automobile 
mechanic to also be an engineer, it 
is impossible. It would be nice for the 
engineer to be an experienced and an 
accomplished test driver, a financier 
as well as an accountant and so on. 
The accomplishments of the nurse 
anesthetist are many. She, with ade- 
quate training for her job and step- 
ping stones of experience, under ade- 
quate guidance can and should _ be- 
come very proficient. She must realize 
her limitations and she must be aware 
of the pitfalls that beset a person 
who may find herself engaged in a 
situation requiring more experience 
and training than she has had. 


It behooves all of us to realize that 
egotism is the anesthesia that relieves 
the pain of stupidity. 


We should all strive to do each and 
every task with the utomost care, 
zeal, and enthusiasm. We should back 
this effort with a continuing deter- 
mination to do our best in every situ- 
ation. To assist us, we should strive 
for additional experience, continued 
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training, refresher courses, affiliation 
with proper and ethical organizations. 


We might take a word of advice 
from Micheal Angelo, “trifles make 
perfection, but perfection is no trifle.” 


You were told last year some of the 
small details that enhanced the nurse 
anesthetist and increased her worth 
to the surgeon and help to the patient. 
Do each job well and realize that 
yours is a role of secondary nature. 
We frequently must bow to the de- 
mands of the surgeon since the sur- 
gery is what the patient seeks rather 
than the anesthesia. This compro- 
mising should be limited to matters 
which will not jeopardize the patient’s 
welfare. It has been well said by Dr. 
George Humphreys, Presbyterian 
Hospital, New York City, when asked 
at an American Society of Anesthe- 
siology, Boston meeting, November, 
1955, in an answer to the question 
of “to whom does the patient belong, 
the surgeon or the anesthesiologist?” 
Dr. Humphreys stated that at no time 
in his surgical career had an anesthe- 
siologist or nurse anesthetist called 
him to say that they were putting a 
patient to sleep on Tuesday morning 
at 8:00 and would Dr. Humphreys 
stop by and operate on the patient. 
His facetious comment well illustrates 
the fact that we are all working for 
the patient’s benefit and that if some- 
one must be in charge it is not the 
individual who plays the secondary 
role. He states that we all should be 
proud of the surgeon who is able to 
carry out many difficult tasks of sur- 
gery which would be impossible with- 
out the assistance of a most capable 
anesthetist. 


We are reminded of Dr. Stuart 
Cullen’s recent writings in which the 
choice of anesthesia is discussed. 

The first is the safety of the pa- 
tient, the second is the convenience 
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of the surgeon, the third is the com- 
fort or pleasantness to the patient. 

These edicts may be altered in their 
order except that the safety of the 
patient always comes first. 


In the past the demand has been 
so great and the supply so small that 
a very unhealthy situation existed. 
This has been true among nurse anes- 
thetists as well as physician anesthe- 
tists. Now we are gradually getting 
enough better trained people so that 
the individual who delivers a poor 
return for value invested is rapidly 
finding it more difficult to secure the 
better positions. 

No one should be abused or taken 
advantage of but a full and just ex- 
penditure should be made by the pa- 
tient and the hospital and a just, full 
and complete return must be given 
by the nurse anesthetist or by the 
physician anesthetist. 

Last year I emphasized the impor- 
tance of preoperative visits. Once 
again, I call this to your attention 
as a must. Now again I want to urge 
you to see your patient postopera- 
tively several times, assist with the 
intravenous fluids and check on the 
proper coughing and stir up routine. 
In this way your anesthesia is im- 
proved. For anesthesia is not over 
simply because you have completed 
the surgery. 

Be advised that with the greater 
supply, a higher demand of quality 
will be required. The university hos- 
pital and the private hospitals of the 
large city will have available more 
and more medical anesthetists. This 
competition means you must be on 
your best technical guard in order to 
avoid having all good cases go to the 
physician. As the physician becomes 
available, your anesthesia must im- 
prove. You no longer give just any 
anesthesia. It must be good 
anesthesia, 
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The first rate nurse anesthetist is 
not going to be replaced as some 
physicians would have you believe. 
In time quite a bit of the anesthesia 
will be administered by physicians 
but at the same time tremendous 
growth in population and increase in 
number of geriatric patients will be 
such that the work load of anesthesia 
personnel will be increased. Here the 
nurse anesthetist can find herself 
busy even in the orbit of many physi- 
cian anesthetists. 


The individual nurse anesthetist 
must become more proficient in endo- 
tracheal anesthesia. One leading sur- 
geon stopped using nurses because he 
lost a patient when the nurse could 
not intubate the patient. He is willing 
to use a nurse anesthetist when an 
anesthesiologist is available in the 
surgical suite. This will be the case 
more and more. If a surgeon has a 
difficult case, he may prefer a physi- 
cian but will accept a nurse anesthe- 
tist if the nurse is well qualified and 
where a physician is readily available 
should some unforeseen problem arise. 

Practically speaking you must 
learn to “sit with spinals”’. I hear 
many nurses moan over this. I do it 
all the time, frequently having to 
intubate the spinals, give vaso-pres- 
sors, oxygen, assistive ventilation and 
other measures of support. This all 
seems to me to require a skilled in- 
dividual beyond the individual who 
administered the spinal anesthesia 
unless he is a physician who remains 
with the patient as an anesthetist 
throughout surgery. 


You need to keep abreast of all 
new drugs and their relationship to 
anesthesia. As for example, Thora- 
zine® or cholorapromazine in spinal 
or general anesthesia. You should 
learn about the various ventilators, 
hypothypothenia, and E.E.G. anes- 
thesias. The new inhalation agents, 
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such as Vinamar®, trichlorethylene, 
double sulfur barbiturates should be 
learned as well as the new curare 
preparations. 


I am very disappointed to see sur- 
geons treat shock without calling in 
an anesthetist to help with fluids, 
blood replacement and oxygen ad- 
ministration. Routine cases of pul- 
monary edema and aspirations of 
trachea are frequently cases in which 
a physician or nurse anesthetist could 
be of great assistance. 


Many times I have heard nurses 
lament over being asked to render 
some extra service. This day and age 
of grumbling is fast disappearing. 
Remember that at present the physi- 
cian anesthetist sees the patient pre- 
operatively and postoperatively and 
does assist freely and gladly with 
these extra curricular matters. 


You too must render these trim- 
mings willingly and freely when call- 
ed upon to do so by the surgeon. 


As a small part of the great and 
complex business of anesthesia, I 
feel that we are not going to be ex- 
pected to continue to keep the nurse 
anesthetist employed who shirks her 
duty in any way. The nurse anesthe- 
tist must cease bickering and become 
a full cooperative member of the 
surgical team. 


One who is on time, reliable, well 
trained, alert to the call of duty be- 
yond the ordinary, and ever advan- 
cing her experience and training. 


My great competition in the hospi- 
tal where I work rests with my skilled 
nurses. They are good and are be- 
coming better as we work together. 
Ail of this has made me work harder. 
My surgeons are pleased, the adminis- 
trator is receiving return for value, 
the patient is getting better anesthesia 
and they like the nurse anesthetists. 
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All of this is something to be proud 
of. 


As of this date I have always had 
a candidate waiting to go into anes- 
thesia at any time. This is encourag- 
ing as we need more and better nurse 
anesthetists. 


Recently I fell out with the state- 
ment that all nurse anesthetists are 
going to be replaced. This is just not 
practical thinking, at least not now 
or in the near future. 


However, the day and age is gone 
when the nurse anesthetist says she 
will quit if a physician anesthetist 
comes into the area. I hope no one 
feels that way now, even if you once 
felt that way. 

Seek out a physician anesthetist 
of the highest caliber or a well recog- 
nized center where you may go to 
observe and to obtain the answers to 
your questions. You will be a better 
anesthetist for having done so. 


The future of the nurse anesthe- 
tist rests with the individual. She 
will become better and keep her place 
or she will be replaced by a better 
trained nurse anesthetist or in many 
cases by physicians., However, it will 
be a long time before all the openings 
in the ranks of nurse anesthetists 
become more than partially filled. 
You must strive to be a better mem- 
ber of the rapidly advancing team, 
you must assume your responsibility 
as a nurse, as an anesthetist and as 
a person. If you do, you need have 
no fear for the place of the nurse 
anesthetist of the future. 


The future professional status of 
the nurse anesthetist rests in her 
knowledge, skill, and experience 
which she must use to her greatest 
ability in serving the patient. Every 
nurse anesthetist has the obligation 
to keep this knowledge and skill re- 


(Continued on page 147) 
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Dental Office Anesthesia 


Margaret Long Mathwig, C.R.N.A. * 
Seattle, Washington 


When the position of Dental Office 
Anesthetist is considered, certain real 
and rumored hazards are recalled 
promptly. A few of these are: 1. Ex- 
plosions are possible because of the 
close proximity of electric drills 
and anesthetic gases, 2. ‘Sodium 
Pentothal® should not be used on 
head cases,” 3. “Dentists use 100% 
nitrous oxide with the concomitant 
cyanosis,” 4. Dental surgery is con- 
ducted with the patient in the sitting 
position, 5. Dental Office patients are 
ambulatory and, 6. “Dental patients 
are not premedicated.” This article 
presents one oral surgeon’s methods 
which permit comparative safety from 
these hazards and their sequelae. 

The preparation of the patient be- 
gins when the well-oriented and effi- 
cient receptionist asks whether the 
patient desires the extraction under 
local anesthesia or sodium _pento- 
thal®. Most patients seem to choose 
Sodium Pentothal®. However, even 
though the patient selects local anes- 
thesia, if the proposed extraction may 
be difficult, the receptionist tells the 
patient not to eat nor to drink for 
five hours before the appointment 
time. All patients wait in an attrac- 
tive, typical dental reception room. 
A few minutes before the surgery is 
to begin, the receptionist asks the 
patient to go down the hall to the 


*Anesthetist in the Oral Surgery of Dr. 
Frederick H. Francis, D.D.S., B.S., Clinical 
Associate Professor in Oral Surgery, Univer 
sity of Washington Dental School, Seattle, 


Washington. 


rest room. If the patient seems puz- 
zled, she adds that he should be sure 
his bladder is empty before surgery. 
At the first examination, the oral 
surgeon questions the patient on his 
medical status. If he finds any prob- 
lems, he calls the patient’s physician 
and discusses with him the effects of 
anesthesia on the patient. 


PREPARATION OF CHILDREN 

Children usually receive no pre- 
medication. The child under three 
years of age sits on his mother’s lap 
in the dental chair and is given ethyl 
chloride on a slowly lowered ether 
mask. Since extraction in so young 
a child is usually for broken teeth, 
anesthesia for only part of a minute 
is necessary. 

Children in the next age group, 
four to eleven years, are seated in the 
dental chair with the mother standing 
before them. These children are then 
oriented by the oral surgeon who 
places a gold colored plastic ring on 
the left ring finger and tells them to 
make a tight fist of the hand with the 
ring, just as soon as the gas makes 
them feel “funny”. Induction is with 
100% nitrous oxide through a nasal 
mask held above the nose and mouth. 
As the child approaches analgesia, a 
rubber tourniquet is placed on the 
left arm and the child reminded to 
double up his fist. Two cubic centi- 
meters of 2'4% Sodium Pentothal® 
are injected intravenously. It is then 
possible to change the gases in the 
breathing bag to 20% oxygen and 
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80% nitrous oxide and to fasten the 
nasal mask in place. The mother goes 
into the reception room to wait. 
Higher percentages of oxygen can be 
given if deemed necessary and 
Trimar® added to maintain anes- 
thesia in the first plane. The gas 
machine does not have a soda-lime 
canister because Trimar® with soda- 
lime forms dichloroacetylene.' Re- 
breathing is not used with children. 
Children in the next higher age 
bracket are treated as adults except 
for medication dosages and orienta- 
tion, which depend on their individual 
physical and psychological level. 


CARE OF ADULTS 


As soon as possible after an adult 
sits down in the dental chair, veni- 
puncture is performed and a 2 cc. 
test dose of Sodium Pentothal® is 
given. The procedures which follow 
depend on the patient’s condition and 
the type of surgery. There are four 
general categories based on planned 
surgery: 

1. Extractions of 1 or 2 teeth lasting 
1 to 5 minutes with no bleeding 
problems: Sodium Pentothal® 
induction; Nitrous oxide, oxygen 
and Trimar® for maintenance. 

2. Simple extractions of 3, 4 or five 
teeth lasting 4 to 10 minutes: 
Atropine sulphate intravenously; 
Sodium Pentothal® for induction; 
Nitrous oxide, oxygen and Tri- 
mar® for maintainance. 

3. Impactions with bleeding prob- 
lems that can be controled by suc- 
tion: —— Atropine sulphate-demerol 
intravenously; Benadryl®  intra- 
venously, to control tissue edema: 
Sodium Pentothal® for induction 
and during anesthesia as needed; 
Nitrous oxide, oxygen and Tri- 
mar® for maintainance. 

4. Full mouth extractions, long cases, 
bleeding problems that are difficult 
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to control with suction, and surgi- 
cal corrections: — Pontocaine 2% 
sprayed in nasal passages and 
pharynx after venipuncture; Dem- 
erol and atropine sulphate intra- 
venously; Benadryl® 1 cc. intra- 
venously, 1 cc. intramuscularly to 
control tissue edema; Sodium Pen- 
tothal® for induction and during 
anesthesia as needed; Nitrous 
oxide, oxygen and Trimar® for 
maintainance; Curare 2 cc.’s intra- 
venously; Anectine in | cc. 
amounts, available; Naso-tracheal 
intubation under direct vision. 


Demerol and atropine sulphate are 
given intravenously immediately after 
the test dose of sodium pentothal®. 
Then 1 cc. of Benadryl® is given in- 
travenously, followed by an anesthet- 
izing amount of Sodium Pentothal®. 
If it is a procedure from the fourth 
category, 2 cc.’s of curare are given 
next, the nasal tube placed in the 
pharynx and the vocal cords exposed 
with the laryngoscope. If the cords 
are not relaxed, 1 cc. of anectine is 
given intravenously and _ intubation 
completed. If respirations are not 
spontaneous, the exhalation valve 
may be closed and the breathing con- 
trolled manually with 100% oxygen 
or nitrous oxide and oxygen as needed 
until voluntary respiration returns. 
The exhalation valve is reopened, the 
bag emptied and the case continued 
with 80% nitrous oxide, 20% oxygen 
and Trimar® as needed for first plane 
anesthesia. Some rebreathing may be 
established by diminishing the vol- 
ume flow of gases, otherwise the case 
is continued with non-rebreathing. 


CarE AFTER ANESTHESIA 


The office contains 2 recovery 
rooms, each equipped with a low cot 
and a chair. Patients awaken a few 
minutes after surgery is completed 
and are gently encouraged until they 
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can walk with assistance to one of 
the nearby recovery rooms. Here, 
they are permitted to rest but en- 
couraged at frequent intervals to 
stand up and walk about in the room. 
Within 15 minutes to 2 hours, they 
are able to walk unassisted to the 
elevator. They are required to have 
someone accompany them home and 
are not permitted to drive their cars, 
although many feel that they are able 
to do so. Patients who have had a 
gram or more of Sodium Pentothal® 
and more than 25 mgm.’s of demerol, 
are given | cc. of metrazol intrave- 
nously, immediately after surgery 
unless they are already reacting well. 
Extubation is not attempted until 
reflexes are evident. Gentle suction 
accompanies extubation with a slight 
hesitation while the tip of the intra- 
tracheal tube is in the pharynx where 
some mucus and blood is_ usually 
found. Extubated patients are asked 
to cough occasionally while in the 
recovery room. 


SAFETY OF THE METHOD 

The comparative safety mentioned 
in the first paragraph, can be elicited 
from this discussion of agents and 
technics. The possibility of explosions 
by a spark from the electrical equip- 
ment in contact with anesthetic gases 
is eliminated by the use of only non- 
explosive agents. The possible fire 
hazard from high oxygen and nitrous 
oxide content in room air is mini- 
mized by freely ventilating the sur- 
gery during and between cases. The 
problems inherent in the use of So- 
dium Pentothal® on head cases are 
avoided because the patient is not 
surgically draped and the equipment 
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for intubation is always ready. Sodi- 
um Pentothal® obviates the use of 
100% nitrous oxide on ail but the 4 
to 11 age group, who receive some 
room air with the nitrous oxide and 
are not permitted to show signs of 
anoxia. Although anesthetizing the 
patient in a sitting position is fre- 
quently accompanied by a drop in 
blood pressure, it rapidly returns to 
normal because of the light plane of 
anesthesia required for oral surgery. 
A bite block is used to keep the 
mouth open, therefore, upper first 
plane anesthesia is adequate for most 
cases. The average anesthetizing 
amount of Sodium Pentothal® 214% 
is 8 to 10 cc.’s for women and 10 to 
15 cc.’s for men. The dental chair 
may be altered to allow the supine 
position or even Trendelenburg posi- 
tion if shock is evident. Ambulation 
immediately after surgery raises. this 
same problem when the patient first 
stands up. Patients must be able to 
sit up by themselves without support 
before they are asked to stand up. 
When necessary, patients are carried 
to the recovery room, usually only 
to expedite the surgery schedule. 

Although the premedication, dem- 
erol and atropine sulphate, facilitate 
general anesthesia, it is given too late 
to allay psychic trauma. The unap- 
prensive patient for dental surgery is 
rare. Nevertheless, by the judicious 
use of ethyl chloride and Trimar®, 
only occasional cardiac arrhythmias 
occur. These respond to the prompt 
use of 100% oxygen. 
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The Effects of General Anesthesia 
Upon Circulation 


M. L. Hicks, M.D. * 
Indianapolis, Indiana 


The effects of general anesthesia 
upon circulation have often been 
ignored or minimized. Nevertheless, 
investigation of the circulation during 
anesthesia has shown that as soon as 
anesthesia is induced, major circula- 
tory adjustments begin. Almost half 
of the cardiac output becomes dis- 
tributed to the skin and muscles of 
the body. This is evidenced by the 
flushed, warm skin and the increased 
size of the veins developing soon after 
induction. It can be concluded that 
this is a compensatory vasoconstric- 
tion in the splanchnic vascular bed 
with redistribution of blood to the 
skin and musculature. This redis- 
tribution of blood flow usually occurs 
in presence of fall in blood pressure. 
When anesthesia is prolonged, the 
increased skin and muscle blood flow 
declines, the increased skin and 
muscle blood flow declines and ap- 
proximates the preanesthetic level. 
Cardiac output falls appreciably in 
the majority of patients, but rises in 
a small minority of them. Peripheral 
vasoconstriction occurs in the major- 
ity of patients in the late phases of 
prolonged surgery. There are a few 
who display vasodilatation after pro- 
longed surgery. Investigation of the 
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blood flow in  sympathectomized 
limbs in anesthetized individuals 
showed that this redistribution of 
blood occurs by either of two meth- 
ods. Patients coming to surgery, 
who had previously had a sympathec- 
tomy were investigated for the effects 
of anesthesia on the blood flow in 
the sympathectomized extremities. 
Cyclopropane produced vasodilata- 
tion in the sympathectomized limbs, 
but to a lesser extent than when the 
sympathetic nerves were intact. From 
these findings, it was concluded that 
cyclopropane produces peripheral dil- 
atation by a direct action on the 
vasomotor center and a local action 
on the vessel. Ether was likewise 
investigated and was found to pro- 
duce no effect on sympathectomized 
limbs, but did cause vasodilatation 
with intact sympathetic nerves. It 
was concluded that the vasodilating 
action of ether acts on the vasomotor 
center with a negligible local effect. 

Bennett, Brosett and Beecher? in- 
vestigated the influence of anesthesia 
on the circulation in order to obtain 
the best agent for seriously wounded 
patients. Dogs were used in normal 
and shock states. With sodium evipal 
anesthesia, deepening of the anesthe- 
sia in subjects in good condition was 
followed by a reduction in blood pres- 
sure. Both systolic and diastolic pres- 
sures were affected, together with a 
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rise in venous pressure and diminu- 
tion of flow through the femoral, 
carotid and mesenteric vessels. Maxi- 
mum effect occurred one minute after 
injection, followed by gradual return 
to original levels. With animals in 
shock, similar changes occurred but 
return from low levels was retarded 
and the preanesthetic levels were not 
attained. The dogs in good condition 
given ether anesthetic showed a rise 
in venous pressure and a slight rise 
initially in blood pressure, followed 
by a fall. There was a diminution of 
blood flow through the femoral, carot- 
id, and mesenteric vascular beds. 
These conditions rapidly returned to 
normal upon discontinuance of ether. 
Similar results were produced with 
shock states but the return to pre- 
anesthetic levels was slower. Deepen- 
ing of the anesthetic repeatedly was 
quite deleterious and hastened shock. 
As shock progressed under ether anes- 
thesia, systolic blood pressure fell 
with narrowing of the pulse pressure. 
With cyclopropane anesthesia, venous 
pressure rose and pulse rate de- 
creased. Flow through the femoral 
vascular bed was decreased but that 
of the carotid and mesenteric vascular 
beds increased. There were no dele- 
terious effects noted with repeated 
deepening of anesthesia. Similar re- 
sults were noted in dogs with early 
shock. As shock progressed, systolic 
and diastolic pressures fell at the same 
rate with pulse pressure remaining 
about the same. These results indicate 
that cyclopropane might offer a wider 
margin of safety for anesthesia in 
shock than ether or evipal. 


Virtue'® studied the survival time 
in shocked rats and came to similar 
conclusions. Irreversible traumatic 
shock was produced and the rats 
were then anesthetized with ether, 
cyclopropane or pentothal. Survival 
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time was longer in rats receiving 
pentothal and cyclopropane than in 
rats receiving ether anesthesia. 


Zweifach'* studied peripheral cir 
culation in dogs subjected to stand- 
ardized bleeding procedure during 
anesthesia. Blood loss was tolerated 
best with local or cyclopropane anes- 
thesia. With equivalent blood loss, 
blood pressure varied with each anes- 
thetic agent and was the least reli- 
able index of the animal’s condition. 
Blood flow reflected most accurately 
the animal’s general condition. This 
was studied by direct examination of 
the blood vessels in the mesentery. 
The most efficient flow was with 
local and cyclopropane anesthesia. 
Vasomotor activity was depressed by 
pentothal and ether anesthesia, but 
not by procaine iocal or cyclopropane 
anesthesia. These investigators uti- 
lized these methods with normal dogs 
and by varying the depth of anes- 
thesia found an interference with the 
functional efficiency of peripheral cir- 
culation. The degree of efficiency im- 
pairment varied with the different 
agents as well as with depth of anes- 
thesia. In all instances, anesthetic 
drugs, when used to induce surgical 
anesthesia, served to decrease the 
effectiveness of the individual vascu- 
lar compensatory mechanisms. Ether 
produced the most interference, cy- 
clopropane the least and pentothal 
was intermediate in its effect. 


Investigation of the heart contrac- 
tile force and cardiac output in dogs 
has shown that ether, cyclopropane 
and vinethene reduce this phase of 
the circulatory dynamics by 15% in 
plane I and 37% in plane 4 of Stage 
IIIf. Chloroform produces a much 
more marked effect with a 42% drop 
in force in plane 1 and a 72% drop 
in plane 4. Blood pressure parallels 
this effect with chloroform producing 
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a marked drop at corresponding lev- 
els. The blood pressure is only slight- 
ly decreased with light ether and 
moderately depressed in deep planes. 
Cyclopropane produces a slight ele- 
vation initially with subsequent 
decrease. 


Cardiac output usually goes down 
after the onset of anesthesia, but this 
is not necessarily true in all patients. 
In eleven patients given ether anes- 
thesia and studied by Fletcher and 
Pender®, the cardiac index in four 
increased 60% above the mean pre- 
anesthetic levels during the first hour 
and remained at 33% above this level 
during the second hour. In the other 
seven patients, the cardiac index 
dropped to 23% below mean pre- 
anesthetic levels during the first hour, 
29% the second hour and was 25% 
below the third hour. The rise in 
cardiac index was related to a marked 
excitement phase. The blood pressure 
fell and was related to the cardiac 
output and not to the peripheral vas- 
cular resistance. Venous pressure was 
elevated throughout the anesthesia. 
A decrease in arterial pH was associ- 
ated with an even greater elevation 
in central venous pressure. 


Formerly, ether was regarded as a 
stimulant to the heart. Brewster? has 
shown that ether is a direct depres- 
sant of the myocardium. By careful 
investigation he found that ether 
anesthesia caused a release of adren- 
alin from the adrenals and the sym- 
pathetic nervous system. This adren- 
alin maintains or increases cardiac 
output in the face of direct myocar- 
dial depression by ether. If the sym- 
pathetic system and adrenals are not 
functioning, cardiac failure would 
occur at surgical anesthesia levels 
with ether. With advent of radical 
adrenal surgery, one must consider 
this characteristic of ether anesthesia. 


121 


Etsten® studied the effect of cy- 
clopropane on a small group of pa- 
tients. During light anesthesia, the 
cardiac index decreased 22%. Total 
peripheral vascular resistance _ in- 
creased 56%. There was no change 
in stroke volume and the pulse de- 
creased 17%. The results indicate 
that the disproportionate increase in 
peripheral resistance is responsible 
for reduced cardiac output. 


With thiopental anesthesia, Etsten® 
found that cardiac output did not 
change with simple hyponosis but 
was reduced 25% during surgical 
anesthesia. The intrathoracic blood 
volume decreased paralleling cardiac 
output. Pulse rate increased, but not 
enough to maintain cardiac output. 
The reduction in output was thought 
to be due to the redistribution and 
pooling of blood causing a diminished 
venous return to the heart. 


Fieldman‘ investigated the com- 
bination of nitrous oxide and _thio- 
pental as it is commonly used in 
anesthesia. The electroencephalogram 
was used to determine depth of anes- 
thesia. Cardiac index with light anes- 
thesia decreased 24% and a decrease 
of 48% was noted with deep anesthe- 
sia. When anesthesia was lightened, 
cardiac output returned to normal 
levels very slowly. Blood pressures 
dropped 19% in both light and deep 
anesthesia but returned to preanes- 
thetic levels in three to four minutes. 
The greatest drop was in patients 
who had the highest mean pressure. 
Peripheral resistance was unchanged 
with light anesthesia but decreased 
with deep anesthesia. Arterial blood 
pH decreased in proportion to the 
depth of anesthesia as did oxygen. 
These changes in oxygen and pH 
could be prevented with adequate 
ventilation of patients. The decrease 
in cardiac output could not be pre- 
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vented and presented a hazard to the 
cardiac patient with a low cardiac 
reserve. 


I have been emphasizing the effect 
of anesthetic agents upon the circu- 
lation. This emphasis is not intended 
to minimize the importance of tech- 
nical administration of anesthesia. 
One of the greatest technical hazards 
is inadequate ventilation with its 
concomitant hypoxia and hypercap- 
nia. This state may be the result of 
airway obstruction or respiratory de- 
pression secondary to _ anesthetic 
drugs. The hypoxia and hypercapnia 
can result in remarkable changes in 
circulation during the anesthesia and 
postanesthetic periods. Circulation 
may be markedly altered by efforts 
of the anesthetist to assist or control 
respiration. All of these changes, 
when coupled with the vascular 
changes, directly due to drug effect, 
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may increase morbidity and mortality 
rates remarkably. 


SUMMARY 

There is a redistribution of blood 
to skin and musculature soon after 
onset of anesthesia. Increased periph- 
eral circulation usually approached 
preanesthetic levels during the course 
of anesthesia. This explains the ve- 
nous distension and increased bleed- 
ing that is seen early in surgical 
anesthesia. 

All anesthesia interferes with cir- 
culation with reduction in cardiac 
output. This varies with the depth 
of anesthesia and anesthetic agent. 
Cyclopropane probably has the least 
effect and is the agent of choice in a 
shock state. 

Technical ineptitude can compound 
the depressant effects of any anesthet- 
ic agents, with serious outcome a 
likelihood. 


BIBLIOGRAPHY 


1. Beaconsfield, P., and Messent, D.: Blood 
Flow after General Anesthesia in Sympathect 
omized Limbs. Anesthesiology 16:428-433, 
May 1955. 

2. Bennett, H. S., Bassett, D. L., and 
Beecher, H. K Influence of Anesthesia 
(Ether, Cyclopropane, Sodium evipal) on Cir 
culation under Normal and Shock Conditions. 
J. Clin. Invest. 23:181, March — 

3. Boniface, K. J., Brown, J. M., and Kro- 
nen, P. S.: Influence of some p Aties epe Anes 
thetic Agents on Contractile Force of Heart. 
J. Pharmacol. & Exper. Therap. 113:64-71, 
Jan. 1955. 

4. Brewster, W. R., Jr., Isaacs, J. P., and 
Waino-Andersen, T.: Depressant effect of 
Ether on Myocardium of Dog and its Modifi 
cation by Reflex Release of Epinephrine and 
Nor-Epinephrine. Am. J. Physiol. 175 :399-414, 
Dec. 1953. 

5. Etsten, B., and Li, T. H.: Hemody 
namic Changes during Thiopental Anesthesia 
in Humans; Cardiac Output, Stroke Volume, 
Total Peripheral Resistance and I[ntrathoracic 
Blood Talnae. J. Clin. Invest. 34:501-510, 
March 1955. 

6. Etsten, B. E., mpeeieeter. H. F., Rey- 
nolds, R. N., and Li, T. H.: Cardiac Output 
and Related essvlonistos during Cyclo 
propane Anesthesia in Humans. Fed. Proc. 
13:352, March 1954, 

7. Fieldman, E. J., Ridley, R. W., and 
Wood, E. H.: Hemodynamic Studies During 
Thiopental Sodium and Nitrous Oxide Anes 
thesia in Humans. Anesthesiology 16:473-489, 
July 1955. 


8. Fletcher, G., and Pender, J. W.: Hemo 
dynamic Effects of Ether Anesthesia and 
Surgery in Man. Fed. Proc. 13:354, March 


1954. 


9. Hershey, S. G., Zweifach, B. W., and 
Rovenstine, E. A.: Effects of Depth of Anes 
thesia on Behavior of Peripheral Vascular 
sed. Anesthesiology 14:245-254, May 1953. 


10.. Lynn, R. B., Sancetta, S. M., Simeone, 
F. A., and Scott, R. .: Observations on 
Circulation in High Spinal Anesthesia. Sur 
gery 32:195-213, Aug. 1952. 


11. Lynn, R. B., and Shackman, R.: Peri- 
pheral C ‘irculation ‘During General Anesthesia 
and Surgery. Brit. M. J. 2:333, 1951. 


12. Mueller, R. P., Lynn, R. B., and San 
cetta, S. M.: Studies. of Hemodynamic 
Changes in Humans Following Induction of 
Low and High Spinal Anesthesia; Changes 
in Splanchnic Blood Flow, Oxygen Extraction 
and Consumption and Splanchnic Vasculat 
Resistance in Humans undergoing Surgery. 
Circulation 6:894-901, Dec. 1952. 


13. Sancetta, S. M., and others: Studies of 
Hemodynamic Changes in Humans Following 
Induction of Spinal Anesthesia; Observations 
in Low Spinal Anesthesia During Surgery. 
Surg., Gynec. & Obst. 97 :597-602, Nov. 1953 


14. Shackman, R., Graber, G. L., and Mel 
rose, D. G.: Haemodynamics of Surgical Pa 
tients Under General Anes thesia. Brit. J. Surg 
40:193, Nov. 1952 


15. Virtue, R. Ww. Jones, B. E., and Wells, 
J. B.: Effect of Ether, Cyclopropane and 
Pentothal in Shocked Rats. Anesthesiology 
17 :60-65 Jan. 1956. 

16. Zweifach, B. W., and others: Anes- 
thetic Agents as Factors in Circulatory Re 
actions Induced by Hemorrhage. Surgery 18: 
48, July 1945. 


May, 1957 


123 


The Relationship between 
the Surgeon and the Anesthetist 


George W. Stephenson, M.D., F.A.C.S.* 
Chicago 


There would be little excuse for 
my appearance before you if the 
attitude of the medical profession 
toward nurse anesthetists presented 
no problem. To deny that such a 
problem exists would be unrealistic. 
My purpose is to attempt to state 
the problem as I see it, and to voice 
the position taken by the American 
College of Surgeons in the 
controversy. 

Anesthetic agents, both topical and 
inhalation, were developed by the 
profession, and were first demon- 
strated and employed by doctors. 
The study of the altered physiology 
occasioned by their use, and the 
measurement of their effectiveness, as 
well as their indications and contra- 
indications, have been the concern of 
the medical profession for many 
years. It has been a part of the 
teaching of most medical students to 
expose them to the disciplines of 
administration of anesthetics to the 
extent that they learn enough to 
realize the potential dangers, and to 
know something of the measures to 
prevent or combat improper adminis- 
tration. Thus, it is quite evident that 
the medical profession feels some 
pride of authorship, and a real con- 
tinuing interest. 
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When the available inhaled agents 
consisted of chloroform and ether, 
many doctors knew all there was to 
know about them and administered 
them as effectively as their small 
knowledge permitted. Results were 
quite variable, and the anesthetist of 
that era was often regarded rather 
poorly, and accorded small dignity. 

As newer agents were developed, 
more complicated equipment _re- 
quired, and with closer limits of 
tolerance, it became apparent that 
more and advanced training would 
be necessary if the anesthetized pa- 
tient were to receive the best possible 
care. At this point many of the re- 
latively untrained doctors, who gave 
an anesthetic agent occasionally, be- 
gan to discontinue that practice. It 
should be noted, in passing, that this 
last statement is relative. There are 
still many communities in this coun- 
try where a doctor with small addi- 
tional training, but with a special 
interest, produces anesthesia with 
inhalation agents in addition to his 
practice in some other field of 
medicine. 

As the need for anesthesia grew, 
due to asepsis and the growing capa- 
bilities of surgeons, the need for 
trained anesthetists also increased. 
The proportion of doctors in this 
country wishing to devote their efforts 
to this field has never been great, 
possibly because other fields seemed 
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more dramatic, and a quite natural 
evolution was the delegation of this 
activity to a nurse. Originally, with 
the small knowledge of what was 
being done to the patient beyond the 
evident anesthesia effect, the instruc- 
tion of the nurse consisted largely of 
the fundamental technics, and advice 
to continue administering the anes- 
thetic agent until told to stop. The 
surgeon assumed the major responsi- 
bility because of his own greater ex- 
perience. Gradually, the anesthetist 
learned to gauge the effects of the 
agent and to recognize the signs of 
effectiveness and of danger. Eventu- 
ally, she became adept and compe- 
tent in the light of the knowledge of 
the time. I am told that the first in- 
struction of nurses as anesthetists 
was at St. John’s Hospital, in 
Springfield. 


Concurrently, investigators were 
developing the more modern agents, 
designed for special applications, but 
carrying inherent factors of addition- 
al danger. These required special 
training and stimulated the study of 
altered physiology during their use. 
Thus, graduate training in this spe- 
cialty became a necessity for not only 
nurses, but for doctors as well. 


As a result of residency programs, 
and post-graduate courses, a body of 
specially trained doctors has develop- 
ed. These men are adequately trained 
for medical licensure and additionally 
qualified as anesthesiologists. They 
are thoroughly grounded in the ap- 
plication of modern knowledge of 
basic sciences to their specialty. 
Many of them are educated in the 
use of the bronchoscope so that it 
may be used in bronchial toilet after 
operation when necessary. They be- 
long to special societies by which they 
are kept advised of developments in 
agents, equipment, technics, and 
management of patients. Most of 
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them are better qualified to deter- 
mine the agent to be used, and the 
conduct of anesthesia in any parti- 
cular case, than is the surgeon. When 
available, they give the conscientious 
surgeon a feeling of great confidence 
that his patient is being cared for 
well. Additionally, they take legal 
responsibility for their own actions. 


In 1934, there were about 500 
medical anesthesiologists in this 
country. The number now is about 
eight times that, and the A.M.A. 
reported 850 in residency training in 
188 programs in 1955. The first 
medical journal devoted to the spe- 
cialty in this country was started in 
1922, and the American Board of 
Anesthesiology was organized in 1937. 
There have been 1503 “career” anes- 
thesiologists certified by that board, 
up to 1 July 1956. 

The organization which embraces 
most physicians devoted to this spe- 
cialty is the American Society of 
Anesthesiology which, through as- 
semblies and publications, provides 
post-graduate education for its mem- 
bers. It is concerned, also, with prob- 
lems of professional relations and 
“ethics.” Possibly because of the 
lack of regard accorded to the anes- 
thetist of the early day, this society 
has been most vocal in its demand 
that the anesthesiologist be accorded 
his “place in the sun,” be recognized 
as a practitioner of medicine, and be 
expected to bill for his work on a 
“fee-for-service” basis, rather than 
to accept employment by a hospital 
or other institution. 

When one considers the various 
conditions of hospital practice of 
surgery, it is evident that the anes- 
thetist can not always send a “‘fee- 
for-service” bill. He certainly can not 
if he is working in a tax-supported 
institution where patients are not 
charged. Further, he should have 
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supervisory, research and_ teaching 
duties, for which the _ institution 
should expect to pay. Additionally, 
it is most common for the institution 
to supply his equipment and agents, 
and payment for their use is justified. 
Thus, to demand that all anesthesiol- 
ogists bill the patient directly is 
manifestly impossible. 


The House of Delegates of the 
A.M.A. has considered the problem of 
employment of a physician by an 
institution, and has declared that such 
employment is to be considered un- 
ethical, per se, only if the physician 
is exploited. Otherwise, a doctor may 
decide for himself whether to work 
for a salary, be paid on a commission 
basis, or receive a_ fee-for-service, 
provided his occupation is legal and 
ethical. Such employment of an anes- 
thesiologist may well permit the sub- 
mission of bills for services rendered 
to some patients, while providing an 
income on some other basis for other 
services. This argument as to concept 
is a “growing pain,” I am sure, and 
illustrates the fact that this compart- 
ment of specialization is relatively 
young. 


Now where does the nurse anes- 
thetist fit into this era of residency 
training of anesthesiologists? It must 
be admitted that she starts with less 
basic scientific training than is de- 
manded of the medical student. If 
her training program had not ad- 
vanced in recent years, she would 
not be adequate. However, while 
educating doctors in this specialty, 
the teachers have also trained nurses, 
insuring their competence with the 
modern agents and technics. They 
form a valuable body of surgical team 
members, without whom much of the 
surgery done in this country could 
not be accomplished. 
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At this point, I should like to en- 
dorse the concept of the nurse anes- 
thetist as a part of the surgical team. 
Modern surgery often demands mod- 
ern anesthesia, as well as modern 
methods of treatment, and the person 
at the head of the table plays a 
vitally important role. If it be a nurse, 
she must have adequate knowledge 
of what the surgeon is trying to do, 
and what he will want to do next, 
in order to give the patient the best 
possible service. She must be a part 
of the team to the same extent as the 
surgical assistant or the instrument 
nurse. Her sphere of knowledge and 
interest cannot stop at her screen. 


Where, then, is the problem of 
which I spoke at first? It is, I believe, 
that some of the educators in the 
specialty, and some of the most active 
practitioners of anesthesiology, feel 
that doctors only should practice this 
art, and that nurses should not be 
educated in it, nor allowed to ad- 
minister anesthetic agents. What per- 
centage of anesthesiologists believe 
this way, or what part of those are 
self-seeking and what part are honest 
and sincere, I do not know. I do 
know that some have been quite vo- 
ciferous about it, and the abolition of 
training of nurse anesthetists has 
been advocated by at least one 
major special study made up of 
anesthesiologists. 


Some of those who oppose the 
training of nurse anesthetists may do 
so from a conviction that the modern 
specialty is so complex that medical 
school education is demanded as a 
basis. One cannot adequately refute 
the argument that a physician should 
be able to bring something to anes- 
thesiology which could not be ex- 
pected of a nurse. My personal ex- 
perience, however, is that an ade- 
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quately trained nurse sometimes is 
responsible for smoother anesthesia 
than a highly skilled anesthesiologist. 
The best anesthetic combines rapidity 
of induction, smoothness, effective- 
ness, and safety for the patient in the 
best possible compromise, and does 
not necessarily imply complexity. 
The human element enters into this 
picture, as it does into everything 
else. 

The attitude of the American Col- 
lege of Surgeons toward this contro- 
versy can be stated. It is that the 
training of anesthesiologists should 
be encouraged and augmented, but 
that the training of nurse anesthetists 
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should be continued. The College is 
not alone in this attitude. It is ex- 
pressed by many of the leading edu- 
cators in this special field, and is the 
reason for their efforts as the directors 
of programs in which nurses are 
trained. 

Whether the time will ever come 
when the supply of anesthesiologists 
may meet the demand is problemati- 
cal. Your society, by encouraging and 
demanding high standards for nurse 
anesthetists, is insuring their avail- 
ability until that time comes. At least 
until then, nurse anesthetists are a 
special necessity, and an ever-present 
help. 
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ADRENAL INSUFFICIENCY 

Mrs. S., a 43 year old female was 
admitted to the hospital because of 
a large tumor mass in the lower left 
quadrant. Physical examination re- 
vealed a poorly nourished pale woman 
with normal heart and lungs and the 
large abdominal mass. Laboratory 
examination revealed a hemoglobin 
of 6 gms. and x-ray evidence of left 
hydronephrosis. Preoperatively, she 
received five blood transfusions, one 
every other day, raising the hemo- 
globin to 11 gms. The patient had 
not been taking any medication for 
at least one year before surgery. 

On the day of surgery she was 
given morphine sulfate 1/6 grain, 
and scopolamine 1/150 grain for 
premedication. Induction was accom- 
plished with Sodium Pentothal 250 
mgm. When consciousness was lost, 
Quelicin drip 0.2% solution was then 
started intravenously and oxygen in- 
halations were started. A no. 36 en- 
dotracheal cuffed tube was inserted 
with ease. The administration of 
N2O—Oxygen and Quelicin drip was 
used for maintenance. The _ initial 
blood pressure was 112 mm. systolic 
and 70 mm. diastolic, and the pulse 
rate was 120. During induction and 
intubation the blood pressure remain- 
ed constant. When the patient was 
placed in the right lateral position 
and the kidney bar elevated, the 
blood pressure. dropped 64/20. Wya- 
mine 1 cc. was given I.V. with no 
appreciable effect. After 10 minutes 
Aramine 5 mg. was given I.V. Within 
a short time the pulse and blood 


pressure returned to within her nor- 
mal limits, and the respirations were 
assisted. 

The operation was begun and a 
large cystic mass about the size of a 
football was found. A trochar was 
inserted into this large mass before 
attempting to remove the kidney. 
About 1000 cc. pus was aspirated. 
While dissecting the kidney free, the 
adrenal gland was encountered in the 
substance of the mass, and had to be 
removed in the subsequent dissection. 
During this interval the blood pres- 
sure gradually fell and became un- 
obtainable, the pulse increased in 
rate, and her color was very pale. 
The surgeons reported minimal blood 
loss. The anesthetic and Quelicin 
drip were discontinued, oxygen was 
given, and respirations were assisted. 
During the next hour the following 
solutions and medications were given 
I.V. with no response: 

500 cc of 5% Glucose with 10 cx 
of Aramine, 

200 cc Dextran, 

500 cc Whole Blood, and 
500 cc Glucose with 4 cc of 
Levophed 

At the close of the operation the 
respirations were regular and deep 
but the blood pressure was still un- 
obtainable. Her pulse was rapid and 
weak, color pale, skin cold and 
clammy, and the pupils were widely 
dilated. 

The patient was extubated and 
responded to verbal stimuli. Before 
leaving the operating room, hydro- 
cortisone 100 mg. was given I.V. 
About 20 minutes later in the Re- 
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covery Room the blood pressure was 
40 mm. systolic, pulse 138 and weak, 
respirations 30, regular and deep. In 
the Recovery Room she was given 
Oxygen by mask and the blood pres- 
sure was maintained at 40 mm. systol- 
ic with Aramine. After two hours her 
condition became suddenly worse, 
blood pressure was again unobtain- 
able and the pulse was imperceptible 
at intervals. The presumptive diag- 
nosis was then made of acute adrenal 
deficiency, since no signs of excessive 
blood loss were noted on the dressings 
or from the drainage tubes. 

An aqueous solution of Adrenal 
Cortical Extract 10 cc was given I.V. 
followed by 500 cc 5% Glucose in 
Saline with 3 cc Aramine and 5 cc of 
ACE. The pulse within a short time 
was perceptible and blood pressure 
was 70/40. One half hour later an- 
other 500 cc 5% Dextrose in Saline 
with 3 cc Aramine and 10 cc ACE 
was added to the previous I.V. solu- 
tion. At this time the blood pressure 
was 130/70, pulse 150, skin warm 
and dry, and the patient was respond- 
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ing to verbal stimuli. Hematocrit and 
hemoglobin reports showed hemo- 
globin 11 gm., hematocrit 38%. 

The patient was catheterized and 
200 cc of urine were obtained. A 
Foley catheter was left in the bladder. 
One half hour later 1000 cc 5% Dex- 
trose in Saline with 10 cc ACE, 5 cc 
Aramine, and 10 cc of Eschatin Su- 
prarenal Extract followed the previ- 
ous I.V. fluids. Intravenous fluids 
and ACE were continued for 48 
hours, after which 25 mg. Cortisone 
were given by mouth four times 
daily. This dose was gradually re- 
duced. Two weeks later she was re- 
ceiving 25 mg. of Cortisone once a 
day. Urinary output totaled 1000- 
1500 ce per day. She has had an 
uneventful recovery to date. 

The purpose of this case presenta- 
tion is to alert anesthetists to the 
symptoms and management of post- 
operative adrenal insufficiency. 


John Garde. R.N.. and 
Sr. M. Yvonne. Director 
St. Francis School of Anesthesia 
La Crosse, Wisconsin 











Members of the American Association of Nurse Anesthetists 
have received on a number of occasions certain literature from an 
organization calling itself the International Association of Anes- 
thesiologists, Inc. For the sum of $10.00 applicants will be enrolled 
as a “charter member” in both the International Association of 
Anesthesiologists and in the International Medico-Legal Society. 
“Beautifully engraved Certificates of Membership in both organi- 
zations will be forwarded without additional charge.” 


The Board of Trustees of the American Association of Nurse 
Anesthetists has received no information from either of these or- 
ganizations which would permit any statement as to the desir- 
ability of membership in these two associations. At this time the 
American Association of Nurse Anesthetists does not recommend 
membership by nurse anesthetists. 
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E'rom One source 
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LINHA LATION 


‘Lea ceTeA = 






SMAAK" gus 


MEDICAL DIVISION 


National Cylinder Gas Company 
840 North Michigan Avenue - Chicago 11, Illinois 
Offices in 56 Cities 





«++ @verything on one 














THERAPY OXYGEN 

U.S.P. oxygen in all standard cylinder sizes, 
or in bulk supply units for piped systems, 
Distributed through NCG district offices in 
56 principal cities and through authorized 
NCG dealers . . . in the manner that is most 
convenient for you. 


MEDICAL GASES 

Oxygen, Oxygen-CO, Mixtures, Helium, 
Helium-O, Mixtures, Carbon Dioxide, 
Nitrous Oxide, Ethylene, Cyclopropane. 


TENTS AND CANOPIES 

The famous Piymouth® Oxygen Tent, the 
new Plymouth Jr. Oxygen Tent with built-in 
nebulizer, the Iceless Oxygen Tent, and a 
wide choice of permanent-type, semi-per- 
manent, or disposable tent canopies. 


NEBULIZERS 

The definitive line of nebulizer units and 
nasal equipment for high-humidity oxygen 
therapy. In NCG nebulizers, 97% of the 
particles nebulized are 3 microns or less in 
diameter. 


MASKS AND CATHETERS 

Face masks, tracheotomy masks, laryngec- 
tomy masks, catheters, cannulas, connect- 
ing tubings in permanent or disposable type 
plastics, 


REGULATORS 
Precise performance at low cost, with all 
the great construction features that make 
NCG regulators outstanding for long,. 
trouble-free service. 


ACCESSORIES 

Oxygen analyzers, tubing splicers, connec- 
tors, needle valves, liter gauges, adaptors, 
wrenches, cylinder trucks, cylinder stands 
-.. everything you need for complete and 
effective inhalation therapy service. 


RESUSCITATORS 

For use with piped oxygen systems, and all 
standard regulators and cylinders. Portable 
models for ambulance service. Floor stand 
models for emergency use throughout the 
hospital. 
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A MESSAGE FOR STUDENT MEMBERS 


If you have not already been con- 
tacted, rest assured you will be in the 
very near future. Many insurance 
agents will have the “finest”, the 
“best” and “the most comprehensive”’ 
type of insurance, and all at the least 
cost. The average layman’s knowledge 
of insurance makes him or her an easy 
prey to exaggerated statements and 
sometimes false promises. Before you 
decide on this very important pur- 
chase, listen to the advice of your 
A.A.N.A. 

On September 17, 1955, the Na- 
tional Board of Trustees adopted and 
approved the Financial Security Pro- 
gram. Many plans, policies and com- 
panies were checked and double 
checked before final adoption. It was 
the mass buying power of the Asso- 
ciation that induced the insurance 
companies to offer the finest protec- 
tion at a minimum cost. 

Recently, these group plans have 
been made available to Student Mem- 
bers. The continuation of these plans 
are predicated upon active member- 
ship. The Student Members will re- 
ceive an invitation to participate from 
National Headquarters upon comple- 
tion of the required course. During 
the latter months of the course in 
anesthesia, the student member will 
have an opportunity to apply for 
insurance to become effective imme- 
diately upon graduation. 

The Financial Security Program 
includes the finest Professional and 


Personal Liability Group Plan, a 
comprehensive Accident and Sickness 
Group Plan, and an excellent Retire- 
ment Plan. Full information will be 
sent to the Student Members. 

We suggest that all Student Mem- 
bers withhold the purchase of any 
individual plan of Insurance until 
they have had an opportunity to 
check into the A.A.N.A. Group 
programs. 

Actually, under any of these Group 
Plans, the Student Members will save 
more on insurance premiums than on 
the cost of dues. 

We welcome the opportunity to 
join with the other services now ex- 
tending their help to all the Student 
Members. 

The student members who are still 
in the schools of anesthesia may send 
a preliminary inquiry concerning any 
phase of the financial security pro- 
gram in which they are interested. By 
contacting the insurance company 
early all preliminaries can be com- 
pleted so the insurance will become 
effective immediately upon gradua- 
tion. Send inquiries marked “insur- 
ance” to the American Association 
of Nurse Anesthetists’ Office, Pruden- 
tial Plaza, Chicago 1, Illinois. The 
application on the opposite page may 
be used for one form of the insurance. 


John Maginnis 
Insurance Consultant 
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CHECK PLAN AND PREMIUM APPLICABLE TO YOUR AGE 


The following rates DO NOT INCLUDE THE $10 DAILY HOSPITAL 
BENEFIT. See Additional Premium Rates below if you desire both the 


Income Protection and Hospital Plans. 





( ) PLANA Ages (Juarterly | Semi-Yrly | Yearly 
16-55 $13.20 $25.10 $ 47.50 
$100 MONTHLY - - — : 
BENEFIT 56-60 16.50 31.35 59.40 
61-65 19.80 37.60 71.30 
16-55 19.80 37.60 71.30 

( ) PLANB 
BENEFIT || 61-65 29.75 56.45 107.15 

a } 

( ) PLAN © 16-55 26.40 50.20 95.00 
$200 MONTHLY 56-60 33.00 62.70 118.80 
BENEFIT 61-65 —-39.60 75.20 142.60 





whe 


IMPORTANT! Members earning less than $2,500 may enroll in Plan A 
only. 


Members earning $2,500 or more may enroll in Plan A or B. 
Members earning $3,000 or more may enroll in Plans A, B or C. 


ADDITIONAL PREMIUM FOR $10 DAILY HOSPITAL BENEFIT 


(Juarterly | Semi-Y rly Yearly 

Ages 16-55 | $5.55 $10.55 | $19.50 

- Ages 56-60 | 6.95 13.20 25,05 
A ses 6248 | 8.30 15.80 29.90 


— — 7: —e - — 


Enclosed is my check for $_—____ _ for Plan —___ __. above 
ona (  ) Quarterly ( ) Semi-Yearly ( ) Yearly basis. This amount 
does ( ) does not (_ ) include the premium applicable for my age for 
the $10 Daily Hospital Benefit. 








132 J. Am. A. Nurse Anesthetists 


See Other Side for Premium Rate Applicable to Your Age 


APPLICATION 


AMERICAN ASSOCIATION OF NURSE ANESTHETISTS 
GROUP INSURANCE PROGRAM 


| DO NOT WRITE IN THIS SPACE 

| 

| Principal Sum $ Monthly Indemnity $ Hospital 
QT.| SA. | ANN. 


Premium $ Hospital Premium $ 


| , “n . ° 

| Certificate No. Issue Date Series 
} 

| 


1. Full Name (please print) ? 


2. Address? City? State? 
3. Age? Date of Birth? Height? Weight? 
1. Beneficiary? Relationship? 

Address? City? State? 


Are you now to the best of your knowledge and belief in good health 
and free from any physical impairment or disease? Give details of 
all exceptions: 


6. Have you within two years had any injury, sickness, or physical con- 
dition requiring a doctor’s care or a surgical operation? If so, state 
nature, dates, and duration of disability: 


Have you been advised to have a surgical operation which has not 
heen performed? If so, when and for what? 


8. What is your approximate monthly income $ 
! am a member of the group named above and am actively and jully 
engaged in performing all of my regular duties. 


Date- — hecteaianennicnands: ae ———— 
(Signature of Applicant) 





Make checks payable to: North American Accident Insurance Company 





Send application with remittance to: 


Administered by American Association of Nurse Anesthetists 
MAGINNIS & ASSOCIATES Prudential Plaza 
327 S. LaSalle St., Chicago Chicago 1, Illinois 


Form 2186—Rev. 56 
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Emanuel Hayt, LLB., Counsel A.A.N.A. 


PHYSICIANS EXCULPATED ON EXx- 
PLAINING GAUZE IN ABDOMINAL 
Caviry Was UNAVOIDABLE ACCI- 
DENT— Plaintiff underwent an explor- 
atory operation for a large abdominal 
abscess. In the course of this opera- 
tion a large gauze mesh, measuring 
approximately 7 x 6 by about 3% 
inches, was found in the abscess. 
Plaintiff charged that defendants, her 
attending physicians during a child 
delivery two years before, were neg- 
ligent in permitting gauze to become 
lodged and embedded in her abdom- 
inal cavity. Plaintiff relied on the 
doctrine of res ipsa loquitur. A trial 
to a jury resulted in a judgment for 
defendants. On appeal plaintiff con- 
tended that defendants’ evidence did 
not rebut her prima facie showing of 
negligence. This court held that the 
verdict and judgment were not with- 
out the support of substantial evi- 
dence. Defendants’ evidence showed 
that, because of a sudden drop in the 
rapidity of heart beats of her unde- 
livered baby, an immediate delivery 
became necessary. Because of the 
position of the unborn child, an epis- 
iotomy or incision to widen the vagi- 
nal canal became necessary. Shortly 
after the delivery had been completed, 
plaintiff suffered a severe hemorrhage. 
There was a grave fear that plaintiff 
was entering irreversible shock and 
would die. Confronted with this situ- 
ation defendants determined to pack 
plaintiff's uterus and vagina with 


rolls of gauze. By this procedure 
plaintiff’s hemorrhage was arrested. 
The court was of the view that, in the 
final analysis, the matter was one for 
the jury to determine. While’ the 
doctrine of res ipsa loquitur may have 
been applicable in the first instance, 
there was evidence of due care, both 
explaining the occurrence and rebut- 
ting the inference of negligence. De- 
fendants satisfactorily explained the 
situation and exculpated themselves 
of negligence. The judgment for de- 
fendants was affirmed. 


(Landsberg v. Kolodny, 302 PV. 2n &86- Cal. 
App.) 


SuRGEON EntirLep To EXTEND 
ScopE Or OPERATION OF PATIENT 
UNDER ANESTHESIA—Civil action to 
recover damages for personal injuries 
resulting from an alleged unauthor- 
ized operation performed by the de- 
fendant, a surgeon. 

The plaintiff consulted the defend- 
ant as a surgeon. He diagnosed her 
ailment as appendicitis and recom- 
mended an operation to which she 
agreed. During the operation the 
doctor discovered some enlarged cysts 
on her left ovary, and he punctured 
them. After the operation the plaintiff 
developed phlebitis in her leg. She 
testified that Doctor Parrott told her 
“that while he was puncturing this 
cyst in my left ovary that he had cut 
a blood vessel and caused me to have 
phlebitis and that those blood clots 
were what was causing the trouble.” 
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She also testified that defendant told 
Dr. Tyndall, who was called in to 
examine her for her leg condition, 
“that while he was operating he punc- 
tured some cysts on my ovaries, and 
while puncturing the cyst on my left 
ovary he cut a blood vessel which 
caused me to bleed,” to which Dr. 
Tyndall said, “Fountain, you have 
played hell.” 

The defendant recommended that 
the plaintiff go to Duke Hospital, and 
there is evidence he promised he 
would pay the bill. She also saw Dr. 
I. Ridgeway Trimble at Johns Hop- 
kins, Baltimore. Dr. Trimble operated 
on her left leg and side “to try to 
correct the damage that was done.” 

Plaintiff had to undergo consider- 
able pain and suffering on account of 
the phlebitis and still has some trouble 
with it. 

At the conclusion of the testimony, 
the court, on motion of the defendant, 
entered judgment of involuntary non- 
suit. Plaintiff excepted and appealed. 

In the first place, where the con- 


duct relied on rests upon judgment, © 


opinion, or theory, such as in case of 
a surgeon performing an operation, 
the ordinary rules for determining 
negligence do not prevail. The reason 
is that when one who possesses the 
requisite skill and ability acts accord- 
ing to his best judgment and in a 
careful and prudent manner, he is 
not chargeable with negligence. 


Furthermore, proof of error of 
judgment and nothing more will not 
suffice. And the defendant testified 
that the cysts he punctured were 
slightly less than an inch in diameter. 
and that he felt “that these cysts 
were large enough to be potentially 
dangerous...” 

A judge or court may take judicial 
notice of any fact in the field of any 
particular science which is either so 
notoriously true as not to be the 


J. Am. A. Nurse Anesthetists 


subject of reasonable dispute or is 
capable of demonstration by resort 
to readily accessible sources of in- 
disputable accuracy. Judges may in- 
form themselves as to such facts by 
reference to standard works on the 
subject. 


Suffice it to say that among physi- 
cians, surgeons, and others who make 
it their business to know the physi- 
ology of the human body, it is an 
accepted fact that (1) phlebitis of 
the leg is caused by the inflammation 
of a vein in the leg, and (2) when the 
inflammation becomes acute, it may 
cause the formation of blood clots 
which produce thrombophlebitis. 

Phlebitis is at times a postoperative 
or pregnancy complication. When it 
developes after an operation, its cause 
is the combination of the operative 
procedures, that is, the anesthesia, 
the shock of the operation, and the 
confinement to bed which, in combi- 
nation, cause a slowing of the blood 
flow and dehydration of the blood, 
which produces inflammation, and the 
formation of blood clots which further 
block the flow of blood which causes 
a swelling of the leg, redness, and 
tenderness. 

While the law of contracts is ap- 
plied as between a patient and his 
physician or surgeon, when a person 
consults a physician or surgeon, seek- 
ing treatment for a physical ailment, 
real or apparent, and the physician 
or surgeon agrees to accept him as a 
patient, it does not create a contract 
in the sense that term is ordinarily 
used. Usually there is no specifica- 
tion or particularization as to what 
the physician shall do. The patient 
selects, and commits himself to the 
care of, the doctor because he is con- 
fident the doctor possesses the re- 
quisite skill and ability to treat—and 
will treat—his physical ailment and 
restore him to normal good health. 
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The physician, after diagnosing the 
ailment, prescribes the treatment or 
the medicine to be administered; but 
the patient is under no legal obliga- 
tion to follow the physician’s instruc- 
tions. Thus it is apt and perhaps more 
exact to say it creates a status or re- 
lation rather than a contract. In any 
event, agreement imposes on the 
physician or surgeon the duty, in the 
treatment of the patient, to apply 
his skill and ability in a careful and 
prudent manner. 


Prior to the advent of the modern 
hospital and before anesthesia had 
appeared on the horizon of the medi- 
cal world, the courts formulated and 
applied a rule in respect to operations 
which may now be justly considered 
unreasonable and unrealistic. During 
the period when our common law 
was being formulated and applied, 
even a major operation was perform- 
ed in the home of the patient, and 
the patient ordinarily was conscious, 
so that the physician could consult 
him in respect to conditions which 
required or made advisable an exten- 
sion of the operation. And even if the 
shock of the operation rendered the 
patient unconscious, immediate mem- 
bers of his family were usually avail- 
able. Hence the courts formulated 
the rule that any extension of the 
operation by the physician without 
the consent of the patient or someone 
authorized to speak for him consti- 
tuted a battery or trespass upon the 
person of the patient for which the 
physician was liable for damages. 

However, now that hospitals are 
available to most people in need of 
major surgery; anesthesia is in com- 
mon use; operations are performed 
in the operating rooms of such hos- 
pitals while the patient is under the 
influence of an anesthetic; the sur- 
geon is bedecked with operating 
gown, mask, and gloves: and the 
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attending relatives, if any, are in 
some other part of the hospital, 
sometimes many floors away, the law 
is in a state of flux. More and more 
courts are beginning to realize that 
ordinarily a surgeon is employed to 
remedy conditions without any ex- 
press limitation on his authority in 
respect thereto, and that in view of 
these conditions which make consent 
impractical, it is unreasonable to hold 
the physician to the exact operation 
particularly when it is internal—that 
his preliminary examination indicated 
was necessary. 


In major internal operations, both 
the patient and the surgeon know 
that the exact condition of the pa- 
tient cannot be finally and definitely 
diagnosed until after the patient is 
completely anesthetized and the inci- 
sion has been made. In such case the 
consent—in the absence of proof to 
the contrary—will be construed as 
general in nature and the surgeon 
may extend the operation to remedy 
any abnormal or diseased condition 
in the area of the original incision 
whenever he, in the exercise of his 
sound professional judgment, deter- 
mines that correct surgical procedure 
dictates and requires such an exten- 
sion of the operation originally con- 
templated. This rule applies when the 
patient is at the time incapable of 
giving consent, and no one with au- 
thority to consent for him is imme- 
diately available. 


The court held that the plaintiff’s 
testimony failed to make out a prima 
facie case for the jury and therefore 
affirmed the judgment of the lower 
court. 


(Kenneds 
N.C. 355) 


Parrott, 90 Sf 2d 754, 2A3 


HospiraAt LiABLE For SPONGE 
Lert IN Patient By SurRGEON AND 
NursE—The evidence showed that 
defendant operated a_ hospital to 
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which plaintiff was admitted for 
examination and treatment. He had 
no personal physician to attend him 
at the hospital, though he was a 
paying patient, and he was attended 
by several physicians who were on 
the resident staff of the hospital and 
had offices there to render necessary 
services to patients who had no pri- 
vate physician to attend them in the 
hospital. After examination by several 
of the doctors, plaintiff underwent a 
mastoid operation and later an ab- 
dominal operation was suggested. 
Plaintiff agreed that Dr. Schuler 
should perform the operation. The 
operation took place in the defend- 
ant’s surgery rooms with all facilities 
and personnel furnished by defendant, 
including nurses and anesthetist. 
During the course of the abdominal 
operation, sponges were used. Usually 
the type of sponge used had a ring 
and tape attached to one end which 
was left outside the incision to pre- 
vent closing of the incision before 
removal of the sponge. However, the 
nurse of defendant who prepared for 
plaintiff’s operation did not use this 
type of sponge. She provided and used 
sponges with no safety tape and ring 
attached. It is the custom and prac- 
tice for the nurses to count the 
sponges which are taken into the 
surgery room. After the operation and 
before the incision is closed, the 
nurses again make a count of the 
sponges used and not used to see if 
they total the number brought in. 
The surgeon relies on the nurses for 
this sponge count. In the case at bar, 
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Dr. Schuler made such inquiry about 
the sponges and was informed by the 
scrub nurse that the sponges were 
accounted for. Whereupon, the sur- 
geon closed the incision. The nurse, 
however, had made a mistake. The 
sponges had not been correctly count- 
ed and a large one was left in plain- 
tiff’s abdomen. The abdominal opera- 
tion was performed on November 16, 
1954, but plaintiff did not recover as 
expected. He finally became desper- 
ately sick and returned to the hospi- 
tal and on February 25, 1955, Dr. 
Schuler again performed an abdomi- 
nal operation which disclosed a gan- 
grenous intestine caused by the 
sponge. The surgeon had to remove 
about three feet of intestine. This 
court held on the basis of this state- 
ment of facts that negligence was es- 
tablished beyond doubt. The question 
before the court was whether defend- 
ant can be held liable for the negli- 
gence of the surgeon and the nurse. 
If there is material evidence in the 
record to support a finding by the 
jury that Dr. Schuler was an agent 
of defendant at the time he performed 
the operation, defendant is liable for 
damages to plaintiff for leaving the 
sponge in his body. On the evidence, 
the jury was justified in reaching the 
conclusion that the nurse was the 
agent of defendant and also that the 
doctor-surgeon was the agent of the 
defendant, for whose negligent acts 
the defendant is liable. The judgment 
of $15,000 was not excessive. The 
judgment for plaintiff was affirmed. 


(Rural Educational Ass’n., v. Bush, 6 CCH 
Neg. Cases 2d 902 - Tenn.) 
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for relaxation of skeletal muscle 


in surgery... 
electroshock therapy... 


orthopedic procedures 





SUCOSTRIN 


Squibb Succinylcholine Chloride CHLORIDE 


prompt action Complete muscle relaxation can be antici- 
pated in 60 to 90 seconds following the intravenous adminis- 
tration of Sucostrin. 


controllable action The effects of Sucostrin are noncumu- 
lative. Even after prolonged administration, muscle tone will 
generally return to normal! within 2 to 6 minutes after the 
drug is stopped. 


versatile action Sucostrin is available in a potency for every 
purpose. It may be administered by direct intravenous injec- 
tion whenever brief muscle relaxation is desired. When given 
by intravenous drip, it is suitable for the prolonged relaxation 
necessary in a variety of surgical procedures. 


For direct intravenous injection: 20 mg. per cc., 10 cc. mul- 
tiple-dose vials. 


For preparing solutions for continuous intravenous infusion: 
50 mg. per cc., 10 cc. ampuls. 


NEW High Potency—100 mg. per cc., 10 cc. vials 


Squibb Quality—the Priceless Ingredient 





“suCGS Min’ ® 18 & SQUI8e THAcEManE 
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Gopparp, R. F., AND Roorsacnu, Exiza- 
BETH H.: Intermittent positive-pressure 
breathing—aerosol therapy for asthma in 
children. J.A.M.A. 163:1125-1130 (March 
30) 1957. 


“Recent studies in intermittent 
positive-pressure breathing — aerosol 
therapy in children indicate that such 
therapy has been more effective in 
treatment of asthma in children than 
in adults by not only arresting the 
progress of the disease but also re- 
versing the chronic changes due to 
edema, bronchospasm, and emphyse- 
ma and promoting the restoration of 
normal pulmonary compliance and 
elasticity ....One hundred children, 
ranging in age from | to 17 years and 
suffering from varying degrees of 
asthma, have been treated by inter- 
mittent positive-pressure breathing 
aerosol therapy during the past four 
years |at the Lovelace Clinic, Albu- 
querque, New Mexico]|..... 


“In our series, 98% of children 
with asthma of varying degrees re- 
sponded to intermittent positive-pres- 
sure breathing—aerosol therapy... . 
Evaluation of the improvement was 
based on subjective symptomatic and 
physical changes and objective rou- 
tine laboratory and specific pulmo- 
nary function studies. Forty of the 
children had failed to respond to the 
usual methods of therapy, which 
were adequate for another 105 chil- 
dren with less severe asthma. In our 
experience, therefore, we believe in- 
termittent positive-pressure breathing 

aerosol therapy for treatment of 
asthma in children has proved to be 


an adjunctive, ‘curative,’ and pro- 
phylactic type of treatment.” 


Zoi, P. M., LinENTHAL, A. J., GiBson, 
Wituiam, Paut, M. H. anno Norman, 
LeonA R.: Termination of ventricular fi- 
brillation in man by externally applied 
electrical countershock. New England J 
Med. 254:727-732 (April 19) 1956. 


“Ventricular fibrillation is usually 
a rapidly fatal arrhythmia that may 
occur in cardiac patients, in any pa- 
tient under anesthesia and in drown- 
ing and electrocution .... This paper 
reports the successful termination of 
ventricular fibrillation in 4 patients 
by countershock applied externally 
across the closed chest and demon- 
strates that external countershock is 
an immediately effective, safe and 
clinically feasible procedure.... As 
with external resuscitation from ven- 
tricular standstill with the cardiac 
pacemaker, successful defibrillation 
depends on immediate recognition of 
the emergency and prompt applica- 
tion of the external defibrillator. Al- 
though external countershock can be 
applied easily and quickly, delays in 
its application constitute the major 
limitation of successful resuscita- 
tion.... Defibrillation may be fol- 
lowed by ventricular standstill or re- 
current fibrillation, especially when 
associated with anoxia from prolong- 
ed circulatory arrest. It may then be 
necessary to apply an external cardiac 
pacemaker, to use the defibrillator 
repeatedly and to employ other re- 
suscitative measures such as_ vaso- 
pressor agents and artificial respira- 
tion with oxygen.” 
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Wyant, G. M.: Respiratory obstruction 
due to blood clot from bleeding bronchiec- 
tasis: a case report. Canad. Anaesth. Soc. J. 
3:276-278 (July) 1956. 


“Mrs. G. F., a white female, aged 
25 years... was admitted to Univer- 
sity Hospital | Saskatoon] on Decem- 
ber 24, 1955, because of haemopty- 
sis.... Operation was started 20 
minutes after induction of anaesthe- 
sia. There was at that time no evi- 
dence of moist sounds in the tracheo- 
bronchial tree. The pleura was opened 
approximately 10 minutes after skin 
incision and 10 minutes later, during 
exploration, some few moist sounds 
were noted and repeated tracheo- 
bronchial toilet was carried out. One 
hour and fifteen minutes after induc- 
tion of anaesthesia, tracheobronchial 
toilet revealed the presence of a little 
blood, but this did not seem to be 
excessive and was aspirated. However, 
10 minutes later sudden almost com- 
plete respiratory obstruction occurred 
which lasted for close to 10 minutes 
during which time the pulse rate fell 
to about 60 and there was increasing 
cyanosis which eventually merged 
into a degree of pallor. Patency of 
the endotracheal tube having been 
ascertained and mechanical defects in 
the machine having been rapidly ex- 
cluded as possible causes, repeated 
tracheobronchial toilet was vigorously 
continued and eventually it became 
possible to re-inflate the exposed up- 
per left lobe; this was followed by 
some improvement in the patient’s 
condition. It was suspected at that 
time that ventilation of the right lung 
was probably poor or absent, judging 
by the resistance in the breathing 
bag. By that time the pulse rate had 
risen to between 130 and 140; the 
blood pressure had remained pretty 
well stable throughout the episode of 
difficulty and thereafter. Tracheo- 
bronchial toilet was continued repeat- 
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edly while arrangements were made 
for bronchoscopy, but before they 
were complete the suction catheter 
was made to enter the right main 
stem bronchus and on its withdrawal 
a long clot, measuring approximately 
5 inches, was removed. This clot did 
not seem to be new in its entirety 
but there was suspicion of some or- 
ganization of at least part of it, with 
fresh clot surrounding it. Soon after 
removal of the clot, the patient’s 
colour improved markedly and within 
half an hour her pulse rate had sub- 
sided to somewhere in the neigh- 
bourhood of 110, where it remained 
throughout .... The postoperative 
course was quite smooth on breathing 
exercises and postural drainage... . 
This case is reported in order to em- 
phasize the need for protecting the 
opposite lung in all ‘wet’ cases, 
whether due to bronchiectasis, lung 
abscess, or bleeding, by such devices 
as a double lumen catheter, endo- 
bronchial blockers, or unilateral 
bronchial intubation.” 


Will YOU be there? 
A.A.N.A. 


ANNUAL MEETING 


September 30 — October 3, 1957 
Atlantic City, N. J. 


The Convention Committee has 
planned a comprehensive pro 
yram of clinical papers and 


FUN. 


Applications for room reserva 
tions have been mailed. Apply 
now for an interesting and edu 
cational meeting 
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| 
. . « published in the interest of Anesthesiologists and Anesthetists to provide them information 
on techniques, procedures and developments in the field of inhalation anesthesia f e . >y 


The Basis For Effective CO, Absorption 


It has long been known that hydrated  tassium carbonate and water. These are 
lime will absorb an acid gas such as COs, very rapid reactions which enable the alkali 
if the gas is held over the lime long enough. to draw the acid gas out of the passing 
‘The first absorbers for anesthesia used mixture and hold it. 
hydrated lime water, but absorption was 
too slow to be practical In the third reaction, the sodium car 

bonate and potassium carbonate then react 

In 1917, Dr. Robert E. Wilson discovered  4t leisure with the hydrated lime to form 

a method by which a small amount of Calcium carbonate, sodium hydroxide and 
caustic soda could be made to act as a Potassium hydroxide. 
“pump” to fill a large “reservoir” of hy 
drated lime with carbon dioxide. The prod- 
uct of his discovery is still known as Wilson 
Sodasorb. 










































The third reaction is a very slow process 
Since the first two reactions are almost in 
stantaneous, the supply of caustic soda is 
used up faster than it is regenerated. As the 
reservoir of hydrated lime fills up after 
sustained use, the chemical pump slows 
down because of the lack of caustic soda 
Finally the pump works so slowly that it 
cannot feed carbon dioxide into the reset 
voir fast enough. Carbon dioxide then flow: 
by and the soda lime is temporarily ex 
hausted. This exhaustion can be corrected 


Sodasorb consists of three chemical com 
pounds: water, caustic soda and hydrated 
lime. Carbon dioxide from the patient com- 
bines with the water in Sodasorb to form 
carbonic acid. This is why high-moisture 
Sodasorb is used in anesthesia machines. 
lf soda lime has been exposed to air for 
long periods of time, moisture should be ; ) t 
added when it is used in an anesthesia Py, allowing the soda lime to rest. During 
machine. If no water is present in Sodasorb, this rest, the third reaction continues at its 
inefficient CO, absorption will occur for slow pace, regenerating caustic soda until 
the first 15-20 minutes of breathing, until " will again absorb more COs. 
enough moisture from the patient has been 


: : A gige : In the search for more efficient absorb 
picked up for an efficient chemical reaction 


ents, it was discovered that nothing could 
be done to speed up the third reaction. The 

In the absorption of carbon dioxide by amount of caustic soda predetermined the 
Sodasorb (see Fig. 1) the carbon dioxide length of time the soda lime could be used 
first reacts with the moisture in Sodasorb However, if the rate of exposure of the 


to form carbonic acid. The carbonic acid  yranule could be reduced by two-thirds, 
then reacts with the caustic soda (sodium the first two reactions would be slowed 
hydroxide and potassium hydroxide) in down to the approximate rate of the third. 
Sodasorb to form sodium carbonate, po- producing a continuous “regeneration.” 
Be OHIO NO. 19 
; ABSORBER* 







FIG.1 _ This theory is the basis 

for the design of the new 

Hydrated Ohio No. 19 Absorber. By 
Lime adding more mass (total 


cap. 2200 gms), and spread- 
ing the gas flow over the 
entire mass, each granule 

from Patient ¢ 2 ? of soda lime is exposed to 
Carbon Dioxide —» losaeacaN Carbonate ——> to Patient Only one-third the rate ot 


Carbon Dioxide Absorbers VF carbon dioxide as com 
Low Capacity vs. High Capacity \&-7er 

























pared to the same granule 
in a conventional 700-grain 
Canister While « apa ity 


Calcium 
Carbonate 














can be increased by adding more absorbent, 
a point is reached where a further increase 
in mass will not result in a proportional 
increase in absorbent capacity. Since time 
is more important than maximum absorb- 
ent capacity, the No. 19 Absorber canister 
was designed to provide the greatest utiliza- 
tion of capacity in proportion to the mass 
of the absorbent. It is convenient to store, 
refill and handle. Clinical observations 
determined that the full charge of soda 
lime in the No. 19 Absorber would last 
15-20 hours. Recent field reports have 
shown considerably longer life. 


*No. 18 Absorber is the same as the No. 19 Ab- 
sorber on the Series 1000 Cabinet Kinet-o-meter, 
but designed for use with the Ohio-Heidbrink stand 
and cart models. 


Wall Effect 

When soda lime is placed in a canister, 
one layer of the granules comes in contact 
with a flat wall surface. The open area 
between the granules and the wall is great- 
er than the open area between adjacent 
granules. Because of this difference, the 
resistance along the wall of the canister is 
less than the resistance through the soda 
lime. Since gas follows the path of least 
resistance, a certain amount of gas always 
passes down the wall. This is known as the 
“wall effect.” 

On the No. 19 Absorber, the bottom 
screen is cone-shaped, so that the distance 
along the outside wall is longer than it is 
through the soda lime at the center of the 
canister. Resistance is a function of area 
and length of passage, so the “wall effect” 
is somewhat reduced. However, the great- 
est reduction of “wall effect” in this new 
model is due to less wall area as compared 
to total mass. 

Jecause of “wall effect” a transparent 
canister is of little value in determining 
when soda lime should be replaced, since 
the color change will always take place 
along the wall first. Also, both glass and 
plastic are excellent insulators, increasing 
the temperature of the gas leaving the 
absorber. Glass and plastic are also non- 
conductors, and constitute an area where 
Static charges may be created. Ohio ab 
sorbers use metal canisters to dissipate the 
heat and maintain conductive surfaces. 


Reverse Flow 

In the No. 19 Absorber, the gas flows 
through the down tube to the bottom of 
the canister and then upward through the 
soda lime. There are several advantages 
to this design. First, the gas passing down 
the tube is heated by the chemical reaction 
of the soda lime. The relative humidity is 
also reduced and water will not condense 
on the bottom of the canister or screen. 
The water vapor is carried up into the soda 
lime, eliminating the accumulation of mois 
ture and calcium carbonate on the screen, 
hoth of which increase the resistance of 
the absorber. In fact, the bottom layers of 
lime are dry by the time the canister i- 
ready to be recharged. 








Intergranular Space 


Because of the single chamber canister 
and larger capacity, the intergranular space 
has been greatly increased. Differences in 
moisture content and packing of soda lime 
can vary both the weight and intergranular 
space. The following figures apply to the 
No. 19 Absorber: Capacity 2,200 grams — 
Intergranular space 1,400 cc. Because of 
the large intergranular space, the gas is 
in contact with the soda lime for a longer 
period of time (approximately three in- 
halations). 


Other Improvements 

CANISTER CHANGE during anesthe- 
sia is accomplished without breaking the 
anesthetic circuit. When the control valve 
is turned to “off”, the gas is directed across 
the head of the absorber, allowing canister 
to be removed. 

NEW DIRECTION VALVES are 
housed in plastic domes for easy visibility. 
Light, rigid Formica discs seal on knife 
edge with less breathing resistance. New 
valve cage prevents sticking. 

SIMPLE CANISTER ATTACHMENT 


has single, spring-loaded,  self-centering 


screw. 
DOWN TUBE AND SCREEN sare 
easily removable for quick, convenient 


cleaning. 

FILLING CAP, permanently fastened 
to divider, prevents filling the down tube 
with soda lime. Canister cannot be closed 
unless this cap is removed. 

RELIEF VALVE is spring-loaded, with 
continuous range of 3 to 30 mm Hg and a 
full-closed position. Easily set for use with 
breathing machines that operate at pres 
sures other than settings on weiglit-type 
relief valves. 

THE STANDARD CIRCUIT has three 
advantages. Patient exhales directly into 
bag at low resistance. In assisted breath- 
ing, operator squeezes yas through soda 
lime, further assisting patient. Pag location 
is more convenient for assisted breathing. 
Ether vaporizer on inhalation side of 
circuit allows high concentrations of ether 
to be delivered to patient more rapidly. 


Other medical divisions or subsidiaries of Air 
Reduction Company, Inc.: 


Ohio Chemical Pacific Company, Berkeley 10, Calif. 
Ohio Chemical Canada Limited, Toronto 2, Ont. 


Airco Company International, New York 17 


Cia. Cubafia de Oxigeno, Havana 


Service is 
- Ohio Chemical’s 
most important commodity 
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anesthesia 
equipment és 


NEW McKESSON 


CABINET MODEL 





@ Supplied with any combination of 
gases now in use. 


@ Equipped with bi-phase flow meters. 


@ Flow-rate controls mounted on front 
for utmost operating convenience. 


® Twin Canister Absorber with 1800- 
gram baralyme capacity. 





@ Bag-Pressure Gauge shows pressure 
of gases in circuit at all times. 


® Direct Oxygen Button for immediate 
oxygen under pressure. ® Stainless steel top and heavyweight 


® Direct Nitrous-Oxide Button for quick steel construction. 


refilling of nitrous bag. @ Finished in green enamel, trimmed 


® Large storage capacity in four lock- with chrome-plated parts. 


ing drawers. @ Supplied with wide variety of 


accessories. 


For prices, other features 
and full details, 


ite for McKesson 
N EW C f B | N ET ‘aetna thio, 
MODEL 














McKESSON APPLIANCE COMPANY ° TOLEDO 10, OHIO 
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Classified Advertisement 


WANTED — Nurse Anesthetist for 
242-bed hospital; salary open; 5 day 
week with no night call. Living accom- 
modations for non-married anesthetist 
available at a nominal cost. Contact 
Administrator, Alexian Brothers Hos- 
pital, 1200 Belden Avenue, Chicago 14, 
Illinois. 





Need two trained Nurse Anesthetists 
to work for a group of anesthesiolo- 
gists in Northern Kentucky. Write or 
call for complete detailed printed in- 
formation. Salary is more than $75.00 
above national average. Anesthesia 
Associates, 301 E. 3rd Street, Newport, 
Kentucky. Telephone: Ax 1-6545. 





REGISTERED NURSE ANESTHE- 
TISTS for 135-bed hospital, expanding 
to 185 beds. Work under qualified an- 
esthesiologists. Charming small south- 
ern city. Excellent personnel policies. 
Apply: Director, John D. Archbold 
Memorial Hospital, Thomasville, Ga. 





NURSE ANESTHETIST: 350-bed 
approved general hospital, 20 minutes 
from New York City. Salary $407 per 
month plus meals and laundry. Quar- 
ters available. 40 hour week, call duty 
one night per week $10 extra. Four 
weeks vacation and holidays. Large 
department headed by anesthesiologist. 
Write Box M-44, Journal American 
Association of Nurse Anesthetists, 
Prudential Plaza, Chicago 1, Illinois. 





NURSE ANESTHETIST, A.A.N.A. 
member, to increase staff. New 330-bed 
hospital. Starting salary $450 per 
month. Rotating call; liberal personnel 
policies. Write: Dr. J. T. Atkins, Chief 
of Anesthesia, Baptist Memorial Hos- 
pital, 800 Miami Road, Jacksonville, 
Florida. 


REGISTERED NURSE ANESTHE- 
TIST for 190-bed fully approved gen- 
eral hospital. Staff five nurse anesthe- 
tists, alternate call. Surgery and 
obstetrics. Three weeks paid vacation, 
six holidays, social security. $425 mini- 
mum salary, allowance for experience. 
Send resume of experience to Adminis- 
trator, Baptist Hospital, Pensacola, 
Florida. 





SECOND ANESTHETIST needed 
for modern air-conditioned, fully ap- 
proved, 70-bed hospital in Southern 
Illinois, University town. Excellent 
working conditions. Salary open. Con- 
tact Jack Edmundson, Doctor’s Hos- 
pital, Carbondale, Illinois. 





NURSE ANESTHETIST — The 
Chicago Lying-in Hospital of the Uni- 
versity of Chicago. Day Duty, 8:00 
A.M. to 4:00 P.M.; Sunday off; no 
call; excellent fringe benefits; salary 
open. For further information contact 
Dr. P. Ouda Olson, 5841 Maryland 
Avenue, Chicago 37, Illinois. 





ANESTHETIST: 345-bed voluntary 
general hospital — not tax supported. 
New modern air-conditioned surgical 
suite. Excellent working conditions. 
Live in or out. Six anesthetists on staff. 
Salary open. Apply: Decatur and Ma- 
con County Hospital, Decatur, Illinois. 





NURSE ANESTHETIST: Immediate 
opening for four anesthetists to com- 
plete a staff of twelve for modern 382 
bed general hospital with air-condi- 
tioned surgery. Salary commensurace 
with ability. Apply: John M. Willis, 
M.D., Director, Hamot Hospital, Erie, 
Pennsylvania. 





NURSE ANESTHETIST for fully 
accredited, 115-bed hospital in South- 
west Virginia. Air-conditioned opera- 
ting rooms. Standard personnel policies 
and social security benefits. Salary 
$425.00 and maintenance allowance. 
Roy C. Brown, Administrator, John- 
ston Memorial Hospital, Abingdon, 
Virginia. 

SECOND ANESTHETIST: 85-bed 
modern, fully accredited hospital. Good 
personnel policies. Salary $500. City of 
25,000, border of Mexico, near moun- 
tains. Dry, mild all-year climate. Ap- 
ply: Administrator, Memorial General 
Hospital, Las Cruces, New Mexico. 








NURSE ANESTHETIST for 236-bed 
general hospital, 30 miles from New 
York City. Write, stating age, training 
and experience. Morristown Memorial 
Hospital, Morristown, New Jersey. 
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WANTED: Nurse Anesthetist for 
seventy-bed hospital in Tampa. Salary 
open. Write to Manuel Delgado, Super- 
intendent, Centro Asturiano Hospital, 
Tampa, Florida. 


WANTED: Nurse Anesthetist, mem- 
ber of AANA. 185-bed approved hos- 
pital. Salary open. Forty hour week; 
3 weeks vacation, sick leave benefits 
and merit increases. Write or call for 
interview. Administrator, Blessing 
Hospital, Quincy, Illinois. 


NURSE ANESTHETISTS (two) for 
expanding services of functionally 
modern general hospital. Separate an- 
esthesia and recovery rooms. All types 
of’ surgery including neuro and chest. 
Air conditioned five-room suite. City of 
95,000 in Michigan’s resort area. Mini- 
mum starting salary $400 per month 
(five-day forty-hour week) in addition 
to attractive call compensation. Per- 
sonnel Director, 705 Cooper Street, 
Saginaw, Michigan. 


WANTED: a second anesthetist for 
modern 40-bed hospital; good working 
conditions, salary open. Contact Ad- 
ministrator, Rogers City Hospital, 
Rogers City, Michigan. 


NURSE ANESTHETIST: Starting 
salary $415 per month for AANA 
members; $380 if eligible for member- 
ship. Annual increases plus laundry 
and private room with bath and tele- 
phone in new women’s residence. 
Social Security and Pension Plan. 40 
hour week including full time credit 
for first call. Second call paid for cases 
done. Six paid holidays, 30 days vaca- 
tion annually and liberal sick leave 
policy. Apply: Marshall Kerry, M.D., 
Chief Anesthesiologist, The Reading 
Hospital, Reading, Pennsylvania. 
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WANTED: Nurse Anesthetist to join 
staff of five. Approved 200-bed hospi- 
tal. Above average salary with extra 
pay for calls. Accumulated sick leave; 
1 month vacation. Write to Jennie 
Cross, St. Luke’s Hospital, Fargo, 
North Dakota. 


REGISTERED NURSE ANESTHE- 
TIST: Excellent working conditions 
in modern 132-bed hospital. Friendly 
community with two colleges. Salary 
open pending qualifications and experi- 
ence. Apply Ralph B. Bersell, Admini- 
strator, Passavant Memorial Area 
Hospital, Jacksonville, Illinois. 


WANTED: Surgical anesthetist for 
150-bed general hospital central Neb 
raska. Excellent working conditions 
and personnel policies. $450.00 per 
month to $550.00 per month and full 
maintenance. Apply: Box M-28, Jour- 
nal American Association of Nurse 
Anesthetists, Prudential Plaza, Chica- 
go 1, Illinois. 


NURSE ANESTHETISTS (2). Mod 
ern, expanding fully accredited hospi- 
tal in beautiful Cumberland Valley. 
College town of 18,000 population half- 
way between Philadelphia and Pitts- 
burgh. 40 hour week, 10 days sick 
leave, 3 weeks vacation, living accom- 
modations at nominal fee if desired. 
Diversified and congenial surgical staff. 
8-bed recovery room. Start $375 per 
month. Automatic increments for 3 
years — merit increments for next 3 
years. Apply: F. J. O’Brien, Adminis- 
trator, Chambersburg Hospital, 
Chambersburg, Pennsylvania. 


NURSE ANESTHETISTS for 410- 
bed Florida Hospital. Salary range 
$4420 to $5564 annually, with on-call 
pay additional. Write: Administrator, 
Mound Park Hospital, St. Petersburg, 
Florida. 


May, 1957 


WANTED — Nurse Anesthetist, male 
or female. 100-bed hospital, Flathead 
Valley, 20 miles from Glacier Park. 
Apply: Administrator, Kalispell Gen- 
eral Hospital conducted by the Sisters 
of Mercy, Kalispell, Montana. 





NURSE ANESTHETIST for 61-bed 
general hospital located on the Eastern 
Shore of Maryland as second anesthe- 
tist in new surgical suite. $5,000 to 
$6,000 per year pending qualifications 
and experience. To begin duties June 
1, 1957. Additional information from 
Administrator, Kent and Queen Anne’s 
Hospital, Chestertown, Maryland. 





LUTHERAN DEACONESS HOSPI- 
TAL, a 200-bed general hospital lo- 
cated on the near northwest side of 
Chicago, has openings for two anesthe- 
tists. For details write or call the 
Superintendent, Lutheran Deaconess 
Hospital, 1138 North Leavitt Street, 
Chicago 22, Illinois. 

WANTED: Nurse Anesthetist for 
1000-bed teaching hospital. Staff of 4 
Anesthesiologists, 7 Residents and 8 
Nurse Anesthetists. Salary range $4,920 
to $6,144 annually with merit rating 
increases, 48 hour week, paid overtime, 
one month paid vacation, 15 days sick 
leave annually which can accumulate 
to 90 days; only emergency operations 
on Saturdays and Sundays. Please 
reply to Mrs. Geneva R. Watkins, 
Head Nurse Anesthetist, Anesthesia 
Department, Medical College of Vir- 
ginia, Richmond 19, Virginia. State 
age, qualifications and school of 
anesthesia. 


WANTED — NURSE ANESTHE- 
TIST to increase present staff. Salary 
new graduates begins $500.00, larger 
starting salary depending on experi- 
ence. Meals while on duty, prepaid 
hospital and surgical benefits plus life 
insurance policy paid by employer. 
Write or call collect. Telephone 2-7455, 
Mr. C. W. Linville, Administrator, 
Olmsted County Community Hospital, 
Rochester, Minnesota. 

PRINCIPAL ANESTHETIST, 182- 
bed general hospital, Hilo, Hawaii. 
Salary: Minimum $477 — Maximum 
$560. Apply to: Superintendent, 
Puumaile & Hilo Memorial Hospital, 
Hilo, Hawaii. 
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NURSE ANESTHETIST: 250-bed 
hospital for surgical and obstetrical 
anesthesia. $400-$450 per month, paid 
vacation. Group of 3 nurses and 4 
physicians. Position open now. Apply: 
Administrator, St. Anthony’s Hospital, 
16th & Quitman, Denver, Colorado. 





NURSE ANESTHETIST: 222-bed 
general hospital five minutes from 
heart of Honolulu; lovely island, ideal 
climate. Salary: $4320 to $5040. Apply 
to St. Francis Hospital, 2260 Liliha 
Street, Honolulu 17, Hawaii. 


WANTED: Nurse Anesthetist, 
A.A.N.A. member. Position open now, 
to do free-lance anesthesia with other 
nurse anesthetist. Minimum § salary 
$500 per month. Surgery and OB 
(about 30 OB cases per month). Call 
every other night and weekend. Well- 
equipped, 3-year old, 85-bed hospital 
furnishes machines and equipment. Ap- 
ply Dr. Sharman — Dr. Clegg, 110 
Helm Street, Elizabethtown, Kentucky. 





WANTED: Nurse Anesthetist for 250 
bed general hospital in Corpus Christi, 
Texas. Starting salary $450 with $10 
monthly increases to $500. Six day 
week — call every third night. Two 
weeks paid vacation after one year. 
Social Security coverage. Present staff 
consists of two anesthesiologists and 
one nurse with additional part-time 
relief. Very active surgery including 
neurosurgery, chest and pediatric sur- 
gery. OB negligible. Excellent place to 
gain experience. Contact: Dr. R. J. 
Sigler, Box 5187, Corpus Christi, 
Texas. 


NURSE ANESTHETISTS — 2 for 
350-bed hospital increasing to 500 beds. 
6 day work week. Starting salary 
$447.72 per month, 2 weeks vacation, 
7 holidays, 10 days sick leave per year. 
Rotating shifts, no O.B. Apply: Harold 
Carron, M.D., Head of Anesthesia De- 
partment, Tampa General Hospital, 
Tampa 6, Florida. 


TRAVEL EXPENSES for applicants 
selected for interview. Staff of 5 phy- 
sicians, 7 nurses. Write: Department of 
Anesthesiology, University of Virginia, 
Charlottesville, Virginia. 
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ANESTHETIST (prefer male) for 
115-bed general hospital expanding to 
240 beds, 4 in department including 
anesthesiologist. Calls and weekends 
shared by four. Salary $500 per month 
beginning, 2 weeks vacation, sick leave, 
federal Social Security. City of 35,000 
in center of scenic America, Utah 
Valley Hospital, Provo, Utah. 


WANTED — male or female nurse 
anesthetist for 200-bed VA _ hospital. 
Salary range $4025 to $6390 depending 
on experience. Fifteen days sick leave 
and 30 days vacation a year. Retire- 
ment benefits. All types of surgery 
except obstetrics and pediatrics. Ap- 
ply: Director, Anesthesia Service, VA 
Hospital, White River Junction, Vt. 








THIRD ANESTHETIST needed to 
complete staff. New 90-bed hospital 
located in beautiful Blue Ridge Moun- 
tains, very near Washington, D. C. 
and New York City. Very friendly 
city of 16,000, centrally located to Mid- 
west, East and South. Salary $450 for 
inexperienced, more for experienced. 
Conductive shoes and uniforms fur- 
nished. Worked holidays — time given 
off. Surgery usually completed by 
noon. Day off following call. Meals, 
excellent, at low cost. Contact: Mildred 
E. Sydnam, Head Anesthetist, Waynes- 
boro Community Hospital, Waynes- 
boro, Virginia. 


ANESTHETIST for a modern hospi- 
tal. Starting salary $450.00. Light sur- 
gery schedule, few O.B. cases. Please 
contact Mr. Charles Okey, Administra- 
tor, Weirton General Hospital, Weir- 
ton, West Virginia. 


NURSE ANESTHETISTS to work 
with 5 anesthesiologists in community 
serving 70,000. Salary open. Apply to 
Wm. D. Maher, M.D., 307 S. 12th 
Avenue, Suite 7, Yakima, Washington. 





POSITION OPEN for male or female 
Nurse Anesthetist, 100-bed general 
hospital, averaging 130 surgical and 
75 OB cases per month. To rotate call 
with two other anesthetists. Salary 
$500 plus other benefits. Contact: Ad- 
ministrator, Memorial Hospital, 
Elizabethtown, Kentucky. 
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NURSE ANESTHETIST for 165-bed 
JCAH fully approved general hospital 
in southern Michigan. Annual vaca- 
tions, 6 holidays, accumulative sick 
leave, social security. For experienced 
anesthetist salary will be $500 per 
month plus uniform laundry and meals 
while on duty. Extra pay for overtime 
and call duty. Apply: Administrator, 
W. A. Foote Hospital, Jackson, Mich. 





WANTED — Nurse Anesthetist. 259- 
bed general hospital. Salary open, main- 
tenance and meals supplied while on 
call, Monthly scheduling for on call 
and time off. Contact: A. T. Butt, Per- 
sonnel Director, De Paul Hospital, 
Norfolk 5, Virginia. 





NURSE ANESTHETISTS, AANA 
members, $400-$475 per month. 400-bed 
general hospital, excellent working 
conditions, liberal personnel policies. 
T.O., 16 anesthetists and 1 anesthesi- 
ologist. Write: Personnel Director, 
The Queen’s Hospital, Honolulu, 
Hawaii. 


NURSE ANESTHETISTS (Two) to 
complete staff of seven. M.D. Anes- 
thesiologist in charge of Department. 
Salary from $441 up, depending on 
experience, New air-conditioned 310- 
bed general hospital. The Moses H. 
Cone Memorial Hospital, Greensboro, 
North Carolina. 





NURSE ANESTHETIST: New 225- 
bed hospital. Excellent working con 
ditions. Very good salary. Wonderful 
community living. Write: Robert L. 
Seifert, Personnel, Mercy Hospital, 
Johnstown, Pennsylvania. 


NURSE ANESTHETIST: For 250- 
bed general hospital, air-conditioned 
operating and delivery rooms. 4 weeks 
paid vacation per year; 40 hour week; 
overtime paid on per diem basis. De- 
partment under direction of Medical 
Anesthesiologist. Salary open. Con- 
tact: Mr. Lynnard W. Herrington, Ad- 
ministrator, South Nassau Communi- 
ties Hospital, Oceanside, L. I., N. Y. 
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The 26th Qualifying Ex- 

Outs amination will be held on 

comes November 9. The deadline 

In the Case Report, page 64, of the for accepting completed ap- 

February 1957 JOURNAL, a line of plications and transcripts is 
the footnote was omitted. The foot- October 7. 











note should have read: 


Future Anesthetists 


“Figure 1.—A Constant Monitoring Sys 
tem. 1. Standard ‘wrap around’ type blood (Continued from page 115) 
pressure cuff, 2. Chest piece type stetho ; 
scope from which diaphragm has_ been freshed by continued education 


removed, and diaphragm retaining ring 
replaced, 3. Three-way Stopcock, 4. Chest 
piece type stethoscope, to affix to patient’s 


throughout her professional life. 


chest, 5. Ear Defender® (Manufactured by 
> : perry 
Mine Safety Appliances Co., (Armed Forces BIBLIOGRAPHY 
Medical Stock List Catalog #6515-299-8288, 1 Beecher, H. K., and Todd, D. P.: Study 


of the Deaths Associated with Anesthesia and 
Surgery Based on a Study of 599,548 Anes 
~ ng ~— * ra sias ( s ions 948-1952 . 
may be made here. (Official USAF Photo) — gy Sore, tate. vegas it Inclu 
2. Compton, Jessie L., Bader, Marie N., 
Hiaas, Minnie V., and Lange, Agnes M.: Sur 
vey of Anesthesia Service - 1955. J. Am. A 
Nurse Anesthetists 23 :223-235, Nov. 1955 


etc.). The plastic tubing photographed is 
‘used’ Venatube®; however, improvisations 














FOR ANESTHESIA 
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R Valoctin tablets 5 grains, 
each containing | gr. Octin 
mucate and 4 grs. Bromural. 


SEDATIVE - ANTISPASMODIC DOSE: | or 2 tablets at on- 


set of distress. Another tab- 
let after 4 hours if necessary. 


tension and migraine headaches - - spastic dysmenorrhea 
- - spasms of gastro-intestinal and genito-urinary tracts, 
with accompanying nervousness. 


VALOCTIN ® E. Bilhuber, tac 


BILHUBER-KNOLL CORP. orance, New Jersey 
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During postoperative recovery. +eececccccceccesces 
























“Experience has shown that the greatest acute 
danger to which the surgical patient is exposed 
occurs during the first hour after anesthesia 
and surgery During this time a variety of com- 
plications can occur which profoundly embar- 
rass vital funetions.... Among the derangements 
encountered are respiratory depression. apnea, 
obstruction, bronchospasm, aspiration and ate- 
lectasis. The goal in each instance | of respira- 
tory derangement] is to correct the difficulty 
and provide oxygen as soon as possible.” 





“Recovery Room in the Care of the Surgical Patiem.” 
Vo J Collins. New York State Journal of Medicine 
55: 782 (March 15) 1955 









you can rely on OXYGEN U.S. P. by ’ Lon 


Linde Air Products Company (Dept. AN-5) 
A Division of Union Carbide and Carbon Corporation [Ta 


30 East 42nd Street, New York 17, N. Y. 
producer of 


highest-purity oxygen 
for more than 50 years 


a registered trade-mark of 


Please add my name to the complimentary mailing list for 
OXYGEN THERAPY NEWS—your monthly review of current 
articles on the uses of oxygen in medicine. 


DR. a - ——— 





The term “Linde” is 
Union Carbide and Carbon Corporation. 


ADDRESS - 








